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1440-CHANNEL Source DRIVER
and 864 Gate DriverWITH
SYSTEM-ON-CHIP (SOC) FOR
Color Amophomous TFT LCD

1. GENERAL DESCRIPTION

The OTM8009A, a 16,777,216-color System-on-Chip (SoC) driver
LSI designed for small and medium sizes of TFT LCD display, is
capable of supporting up to 480xRGBx864 ( WVGA ) in resolution
which can be achieved by the integrated RAM for graphic data.
The 480-channel source driver has true 8-bit resolution, which
generates 256 Gamma-corrected values by an internal D/A

converter.

The OTMB8009A is able to operate with low 10 interface power
supply and incorporate with several charge pumps to generate
various voltage levels that form an on-chip power management

system for gate driver and source driver.

The built-in timing controller in OTM8009A can support several
interfaces for the diverse request of medium or small size portable
display. OTM8009A provides several system interfaces, which
include MIPI/MDDI/CPU/RGB/SPI/I2C. Not only can the system
interfaces be used to configure system, they can also access RAM
at high speed for still picture display. The OTMB8009A also
supports a function to display eight colors and a standby mode for
power control consideration.  For further power control, the
dynamic backlight control function basing on displaying image

content is also supported.

2. FEATURES

B One-chip solution for color amorphous TFT-LCD.

Support various resolution

— 480XRGBX864(WVGA)

— 480XRGBX854(WVGA)

— 480XRGBX800(WVGA).

— 480XRGBX720

— 480XRGBx640(VGA)

— 480XRGBx480

— 480XRGBx360(HVGA)

Outputs 256y-corrected values using an internal true 8-bit

resolution D/A converter to achieve 16,777,216 colors

Built-in digital separate RGB gamma

Built-in single full video RAM with support up to WVGA

Built-in DC-VCOM.

System interfaces

— MIPI DSI (/1 data lane).; transmission bit
rate'up:to 725 Mb/s per data channel.

— MIPI DSI'( 2 data lane) ; transmission bit
rate up to 550 Mb/s per data channel.
*MIPI DSI (DSI v1.01.00, D-PHY v1.00.00 and DCS v1.01).

—  MDDI (2 lane) ; . transmission bit rate up to 550 Mb/s per
data channel.

— CPU (/8/16/24 ) interface

— RGB (16/18/24 ) interface

— SPI/I2C interface

Diverse RAM accessing for functional display

— Window address function to display at any area on the
screen via a moving picture display interface

— Window address function to limit the data rewriting area
and reduce data transfer

— Moving and still picture can display at the same time.

— Partial / Window screen display

Power supply

— Logic power supply voltage (VDDIO): 1.1 ~ 1.3 V ; 1.65 ~
3.3V

— Analog power supply voltage (VPNL): 2.3 ~ 4.8V

On-chip power management system

— Power saving mode (standby / 8-color mode, etc)

— Low power consumption structure for source driver.

— Dynamic backlight control function.

Built-in Charge Pump circuits

— Source output voltage level GVDD-GVSS: 3.1125 ~ 6.3V

NGVDD-NGVSS: -3.1125 ~ --6.3V

Built-in internal oscillator and hardware reset.

Built-in OTP (4 Times) to store VCOM calibration and

ID1~ID3.

© ORISE Technology Co., Ltd.
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3. BLOCK DIAGRAM
3.1. Block Function
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3.1.1. System interface

The OTM8009A supports the high-speed system interface, MIPI
(Mobile Industry Processor Interface), and MDDI, also support 180

and RGB interface.

The OTM8009A has a index register (IR) for MIPI (8-bit) and two
data registers, a write-data register (WDR) and a read-data
register (RDR). The IR register is used to store index information
from control registers. The WDR register is used to temporarily
store data to be written for register control and internal GRAM.
The RDR register is used to temporarily store data read from the
GRAM. When graphic data is written to the internal GRAM from
MCU/graphic engine, the data is first written to the WDR and then
automatically written to the internal GRAM in internal operation.
When graphic data read operation is executed, graphic data is first
read to the RDR from the internal GRAM by internal generated
read operation pulse. Therefore, valid data can be read out right
after the OTM8009A executes the 1" read operation.

3.1.2. Address Counter (AC)

OTMB8O009A features an Address Counter (AC) giving an address
to the internal GRAM. The address in the AC is automatically
updated plus or minus 1. The window address function enables
writing data only in the rectangular area arbitrarily set by users on
the GRAM.

3.1.3. Graphics RAM (GRAM)

OTMB8009A features a 1244160-byte (480 x 864 x 24 / 8) Graphic
RAM (GRAM).

3.1.4. Grayscale voltage generating circuit

OTMB8009A has true 8-bit resolution D/A converter, which
generates 256 Gamma-corrected values and cooperates with
OP-AMP structure to enhance display quality. The grayscale
voltage can be adjusted by grayscale data set in the y-correction

register and RGB can be adjusted separately.

3.1.5. Timing controller

OTMB8009A has a timing controller, which can generate a timing
signal for internal circuit operation such as gate output timing,

RAM accessing timing, etc.

3.1.6. Oscillator (OSC)

The OTMB8009A also features an internal oscillator to generate RC

oscillation with an internal resistor. In standby mode, RC

oscillation is halted to reduce power consumption.

3.1.7. Source driver circuit

OTMB8009A consists of a 1440-output source driver circuit (S1 ~
S1440).

has been accumulated. And, then the latched data controls the

Data in the GRAM are latched when a single line data

source driver and generates a drive waveform.

3.1.8. Gate driver circuit

OTMB8009A consists of output gate driver control circuit. The gate
driver circuit outputs gate driver signals at either VGH or VGL

level.

3.1.9. LCD driving power supply circuit

The LCD driving power supply circuit generates the voltage levels
VDDA, VGH, VGL and VCOM for driving an LCD. All this voltages
can be adjusted by register setting.

© ORISE Technology Co., Ltd.
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3.2. Gamma Correction Circuit

3.2.1. Positive gamma correction circuit
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3.2.2. Negative gamma correction circuit
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4. SIGNAL DESCRIPTIONS
4.1. Pin Definition

PAD Type
Signal I/O (Voltage Function
Level)
Global Control Signal
Interface mode select pins.
Notes:
(1) Frame buffer writing by MDDI and register reading (or writing) by SPI(or 12C)
could work at the same time.
(2) When MDDI is in stand-by mode, the SPI(or I12C) can also read / write registers
and frame buffer.
(3) MDDI could read / write registers and frame buffer only when SPI (or 12C) is
inactive.
External Pad Set
M[2:0] | Digital M2 M1 an Interface format
(VDDIO)
0 0 0 80-series 8-bit MPU interface
0 0 1 80-series 16-bit MPU interface
0 1 0 80-series 24-bit MPU interface
0 1 1 RGB + SPI
1 0 0 RGB + 12C
1 0 1 MIPI-DSI
1 1 0 MDDI + SPI
1 1 1 MDDI + 12C
Input pin to select the SCL rising/falling edge trigger for SPI I/F only.
Digital - IM3="0", SCL rising edge trigger
IM[3] I (VDDIO) - IM3="1", SCL falling edge trigger
If not used, please connect to VSSI.
RESX | Digital Global Reset Signal. Active Low. If not used please let it floating.
- Tearing effect output pin to synchronies MCU to frame writing, activated by S/W
TE_L 0 Digital command. When this pin is not activated (TE function OFF), this pin is VSS level.
- Tearing effect output pin to synchronies MCU to frame writing, activated by S/W
TE_R(TE) 0 Digiea command. When this pin is not activated (TE function OFF), this pin is VSS level.
LEDPWM (@) Digital LCD backlight control PWM output pin
LEDON (@) Digital Enable pulse for the backlight driver
DIOPWR voltage select
VSEL | Digital “Low” = 1.2V IO mode
“High” = 1.8V 10 mode
Selection of 12C slave address Connect to VSS if not used.
2'b00 : Slave Address=1001100
12C_SA[1:0] | Digital 2'b01 : Slave Address=1001101
2'b10 : Slave Address=1001110
2'b11 : Slave Address=1001111
NBWSEL | Digital Selection for NB(Normally Black)/NW(Normally White) panel. 0: NW, 1: NB
- Control pin for DIOPWR regulator.
DSTB_SEL | Digital
0: notused, 1: used for TE/LEDON/LEDPWM.

© ORISE Technology Co., Ltd.
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PAD Type
Signal I/0 (Voltage Function
Level)
Output voltage level
DSTB_SEL | VDDIO | VSEL |DIOPWR) — EDON_LEDPWM
Low Lov VOH=VDDIO VOH=VDDIO or VDD
o 1.65~3.3v : VOL=VSS VOL=VSS
or
) VOH=VDDIO VOH=VDDIO or VDD
1.1~1.3v
High | 18v VOL=VSS VOL=VSS
Low Loy VOH=DIOPWR VOH=DIOPWR
' VOL=VSS VOL=VSS
1 1.65~3.3
v High Lgy |VOH=VDDIO or DIOPWR | VOH=VDDIO or VDD
9 : VOL=VSS VOL=VSS
Low Loy VOH=DIOPWR VOH=DIOPWR
: VOL=VSS VOL=VSS
1 1.1~1.3v
High Ly VOH=DIOPWR VOH=DIOPWR
9 ’ VOL=VSS VOL=VSS
GPO[3:0] 110 Digital GPO2 is used as Hsync output. The other pins can be open.

MIPI-DSI/ MDDI Interface Signals

CLK-STB+ | MIPI/MDDI MIPI-DSI clock Lane positive-end input pin/
(LVDSVDD) MDDI strobe Lane positive-end input pin
CLK-STB | MIPI/MDDI MIPI-DSI clock Lane negative-end input pin/
(LvDSVDD) MDDI strobe Lanelnegative-end input pin
MIPI-DSI data Lane O positive-end input/output pin/
MIPI/MDDI "\ . .
DSI-DO+ /0 MDDI data Lane 0 positive-end input/output pin
(LvDSVDD) .
* Please connected to LVDSVSS if not used
MIPI-DSI data Lane O negtive-end input/output pin/
MIPI/MDDI . . .
DSI-DO- 1/0 MDDI data Lane 0 negtive-end input/output pin
(LvDSVDD) ]
* Please connected to LVDSVSS if not used
MIPI-DSI data Lane 1 positive-end input pin/
MIPI/MDDI i . .
DSI-D1+ | MDDI data Lane 1 positive-end input pin
(LvDSVDD) .
* Please connected to LVDSVSS if not used
MIPI-DSI data Lane 1 negtive-end input pin/
MIPI/MDDI . . .
DSI-D1- | MDDI data Lane 1 negative-end input pin
(LVDSVDD) .
* Please connected to LVDSVSS if not used
MIPI-DSI Lane no. Select
LANSEL | Digital Lane SEL =“0", MIPI-DSl is 1 Lane mode
Lane SEL = “1", MIPI-DSl is 2 Lane mode
YA ECC and CRC error flag for MIPI-DSI. It outputs high if ECC/CRC error occurs. It
ERR (0] Digital . . . .
outputs Low always if not activated. Let it open if not used.
PSWAP | Digital Polarity swapping. * Please connected to ground if not used
Data Lanes swapping
The attached is Polarity/Data-bus swap table for 1/2 lanes
* Please connected to ground if not used
DSWAP DSWAP
MIPI/MDDI 2CH
0 1 0 1
PSWAP 0 1
DSWAP | Digital cHo DP DOP D1P DON DIN
DN DON DIN DOP D1P
CLKP CLKP CLKP CLKN CLKN
2-lane CLK
CLKN CLKN CLKN CLKP CLKP
DP D1P DOP D1N DON
CH1
DN DIN DON D1P DOP
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PAD Type
Signal I/0 (Voltage Function
Level)
DSWAP DSWAP
MIPI/MDDI 1CH
0 1 0 1
PSWAP 0 1
DP DOP DON
CHO
DN DON DOP
CLKP CLKP CLKP CLKN CLKN
1-lane CLK
CLKN CLKN CLKN CLKP CLKP
DP DOP DON
CH1
DN DON DOP
MPU/ RGB/ SPI/ 12C Interface
Chip select signal.
csx | Digital "0” : the OTM8009A is accessible
(vDDIO) "1” : the OTMB8009A is not accessible
This pin can be permanently fixed “0”in MCU interface mode only.
Display data / Command selection pin in parallel interface
Digital “0” ::Command data
DCX | .
(vDDIO) “1": Display data
Must connect to the VSS or VDDIO level when not used.
In MPU interface mode, a write strobe signal can be input via this pin and initializes a
. write operation when the signal is low.
WRX/ R_WX/ SCL/ Digital
| Must connect to the VSS or VDDIO level when not used.
12C_SCL (VDDIO) ) -
[Serial-IF] SCL: Serial interface Clock Input
[12C-IF]I2C_SCL:Serial Clock input
Diaital In'MPU interface mode, a read strobe signal can be input via this pin and initializes a
RDX/E | (VDgDIO) read operation when the signal is low.
Must connect to the VSS or VDDIO level when not in use.
D[23:0] Vo Digital MPU/RGB I/F Data Input/Output. If not in use, it can be open or connect them to
] (VDDIO) ground
Digital . . . .
DE | (VDDIO) RGB interface Data Enable Input. If not in use, it can be open or connect it to ground
Digital . . . . .
PCLK | (VDDIO) RGB interface Picel clock Input. If not in use, it can be open or connect it to ground
Digital . . . .
HS | RGB interface Hsync. Input. If not in use, it can be open or connect it to ground
(VDDIO)
Digital . . . .
VS | RGB interface Vsync. Input. If not in use, it can be open or connect it to ground
(VDDIO)
Digital [Serial-IF]SDI :Serial interface DATA Input
SDI/ 12C_SDA | . . . . .
- (VDDIO) [12C-IF]I2C_SDA:Serial data input. If not in use, it can be open or connect it to ground
Digital L
SDO (@) Serial interface DATA output
(VDDIO)
Source/Panel control and VCOM Signals
Output source driver signals. The D/A converted 256-gray-scale analog voltage is
S[1440:1] O Analog
output.
GOUT(GDOUT) .
(32:1] (@) Analog Gate control signals for panel
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PAD Type
Signal I/0 (Voltage Function
Level)
SDUMO ~SDUM3 (@) Analog Source dummy output
VCOM (@) Analog VCOM signal output

Test/ Debugging/ Dummy Pins

For bonding resistance measurement.
PADA[4:1] 1/0 There are two groups of pins, they are(1). (PADAL1, PADA2). (2). (PADA3, PADAS5,
PADAG) and (PADA4, PADAY). The pins in each groups are short together.

For bonding resistance measurement.

PADBI4:1] I{e] There are two groups of pins, they are (1). (PADB1, PADB2) (2). (PADB3, PADBS,
PADBS6), and (PADB4, PADB7). The pins in each groups are short together.
TEST[7:0] 1/0 Test pin. please let them float.
OSC TEST 1/0 Test pin. please let them float.
VREFCP Analog Test pin
LVGL[2:1] Analog Test pin
VGSWI[3:0] | Digital Test pin
CSP (@) Analog Dummy pins Hi-Z state
CSN (@) Analog Dummy pins Hi-Z state
EXTP (@) Analog Dummy pins Hi-Z state
EXTN (@) Analog Dummy pins Hi-Z state
CONTACT[2:1]A (@) Analog Dummy pins Hi-Z state
CONTACT[2:1]B (@) Analog Dummy pins Hi-Z state
VRGH_DMY [®) Analog Dummy pins Hi-Z state
VGL_REG1 (@) Analog Dummy pins Hi-Z state
EXB1T [ Digital Dummy Pin
Charge Pump Capacitor
C11P/N,
C12P/IN
C13P/N, C14PIN,
C21PIN, C22P/N, é Step-up Connect boost capacitors for the internal DC/DC converter circuit to these pins.
C23P/N, C24PIN, capacitor Leave the pins open when DC/DC converter circuits are not used.
C31P/N, C32P/N,
C41PIN,
C51P/N
Power Supply and Regulator pins
VCC | Power Supply | Power supply to the internal logic power regulator circuit (VCC=2.3 to 4.8V)
VDD(VPNL) . Lo
| Power Supply | Power Supply input for analog circuit. (VDDA,VDDR,VDD_DET,VDD_R,VDDB)
External Power Supply for Digital Circuits and 10 pads.
VDDIO=1.65 to 3.3V
VDDIO | Power Supply

VDDIOL=1.1V to 1.3V
(vDDI_OPT1,vDDI_OPT2,VDDI)

- Input power for NV memory programming
MTP_PWR | Power Supply | - Input power range : 7.25 ~ 7.75V (Typical=7.5V)
- When not under programming, MTP_PWR pin can be float or tied to ground.

VDDAM [ Power Supply | Power Supply for MIPI/MDDI regulator circuits.(VDDAM=2.3 to 4.8V)
VSSA [ Ground Analog Ground (AVSS)
VSS [ Ground Digital Ground (VSSIDUMI[3:0],VSSR,DVSS,VSSI,VSSB)
LVDSVSS | Ground MIPI/ MDDI Ground (VSSAM)
Internal Power Supply for Digital Logic Circuits.
VDD_18V (@) Analog Output | Connect to a stabilizing capacitor. VDD_18V=1.5V
(DVDD)
© ORISE Technology Co., Ltd. 16 JUN. 14, 2012
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PAD Type
Signal I/0 (Voltage Function
Level)
LVDSVDD (@) Analog Output | Internal Power Supply for MIPI/ MDDI. Connect to a stabilizing capacitor. (MVDDA)
VDDP [®) Analog Output | LDO output for MIPI YX use(LPDT). VDDP=1.2V(Typical) (MVDDL)
Reference Voltage Connect to a stabilizing capacitor. VREF=2.0V
VREF (@) Analog Output
(VREF_PWR)
Internal voltage regulator output for Dual 1/0. DIOPWR=1.8V or 1.2V
Must connect a capacitor for stabilizing .
DIOPWR (@) Analog Output

Please refer to VSEL pin description.
- Let it open if Dual /0O are NOT used

Charge Pump/ Booster / Regulator Related pin

S

Positive Output voltage from the step-up circuit

VDDA (@) Analog Connect to a stabilizing capacitor.
(AVDD)
Negative Output voltage from the step-up circuit
NVDDA (0] Analog Connect to a stabilizing capacitor.
(AVEE)
VGH o Analog Positive Output voltage from the step-up circuit
VGHO_L " . R
VGHO R (0] Analog Positive Power supply to gate control signal and circuit in Panel (VGHO)
Regulator output voltage generated from VGH
VRGH (e} Analog . -y .
Connect with a stabilizing capacitor.
VGL [®) Analog Negative Output voltage from the step-up circuit (VGLO,VGLX)
Regulator output voltage generated from VGL
VGL_REG Analog , I .
- Connect with a stabilizing capacitor.
Output voltage generated.from from VDDA. It's used for positive gamma voltage.
VGMP (e} Analog . . .
VGMP is applied for GVDD test pin.
Output voltage generated from from NVDDA. It's used for negative gamam voltage.
VGMN (0] Analog . ) .
VGMN is applied for NGVDD test pin.
VGSP @) Analog Dummy Pin
VGSN (@) Analog Dummy Pin
VCL (@) Analog Output voltage from the step-up circuit
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4.2. Power Architecture
. 2xVDDA- NVDDA
VDDA VCC VDD_18V EED718V
2.0xvDD ——— 3| 3xVDDA- NVDDA —> VDD VREF VREF
_—®H C11P 3.0xVDD NVDDA V6L Regulator > Regulator [® LT >
—> -NVDDA- VDDA
& C11N - 2xNVDDA - VDDA — I
_—&@HCcizP VDDA |_—E— C41P ven _g__l_ VDD veon =
T cian = Tz C41N VoL vcom &> vDDAN| LVDSVDD DSVDD
I I Regulator
_—®Hcisp 1 L T (to MIPI/MDDI,
T = _[—®HC51P - = T
VGL =
T & cs1N e VDDA VSDP[255:0]
o VGH &VGL T camma VDDAM VDDP VDDP
T = cian PUMP = NVDDA VSDN[255:0] Regulator (to MIPUMDDL,
(to Source) I ’
VDDA PUMP VDD -1.0xVDD —
_) =
VDDA 7 _—®{C31P VSDP[255:0] S[1440:1] VPNL DIOPWR IOPWR
1.0XVDDA ,
— Regulator .
C = c3in VSDN[255:0, Source Driver SDUM3Z) I (optional)
_C®ycalp _—®ca2p VCL HR— == (o Panel) =
T c21N = caon T
_—®{cer VCL PUMP =
i P VGH VRGH VRGH
_—®c23p I VDDA VGMP . (optional) VDDIO VDD "
optional
= VGMP HR———>
T oo VoA L 1L
VCL VGMN T T
VGMN HR———>
X C24P GVDDINGYDD VGL VGL_REG VGL_REG = =
- Regulator VSS
C24N Regulator ! I(opu(;nan (optional)
NVDDA PUMP =
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4.3.

VDD = 2.3V ~ 4.8V

T =~

Power Supply Configuration

v
’

s

VGH = 2.0 x VDDA - NVDDA, 3.0 x VDDA - NVDDA (11.5V ~ 19V)

! \

p ; « VRGH = 8.5V ~ 16V (0.5V/Step)
VDDA =1.0x, 1.5x, 2.0x, 3.0xVDD ( Max. = 6.75V )

VDDIO = 1.1V ~ 1.3V
or

\ \ ;
\

\ Y
. GVDD'= 3.2V ~6.3V/(12.5mV/Step)
v \

1.65V ~ 3.3V

VSS =0V
VDDAM = 2.3V ~ 4.8V

- !
\ " DIOPWR = 1.2V or 1.8V !

/
\ VREF = 2.0V

N LVDSVDD = 1.5V
\ VDDP = 1.2V
P A ———

VCC = VDD or VDDIO

\
\

‘. VDD_18V =15V

\
VCOM =0V, -0.3 ~ -3.475V /
e

\ /
B VCL =-1.0 x VDD

NGVDD = -3.2V ~ -6.3V (12.5mV/Step)

\ Eal
- NVDDA =-1.0 x VDDA (MIN. =-6.75V )

VGL_REG = -8.5V ~ -16V (1V/Step)

|
[
i \LGL = NVDDA - VDDA, 2.0 x NVDDA - VDDA (-8.5V ~ -16V) :/

© ORISE Technology Co., Ltd.
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4.4. BOM List

NO. Signal Name

1 VDDIO

2 VDD

3 C11P/C11IN
4 C12P/C12N
5 C13P/C13N
6 C14P/C14N
7 VDDA

8 C21P/C21N
9 C22P/C22N
10 C23P/C23N
11 C24P/C24N
12 NVDDA
13 C31P/31N
14 C32P/C32N
15 VCL

16 C41P/C41N
17 VGH

18 C51P/C51N
19 VGL

20 VREF
21 VCOM
22 VDD_18V
23 DIOPWR
24 LVDSVDD
25 VDDP
26 VGL

27 VRGH

28  VGL_REG

OTMB8009A BOM LISTS

Value Max. Ability
1.0uF v
2.2uF 6.3V
1.0~2.2 uF 6.3V
1.0~2.2 uF 6.3V
1.0~2.2 uF 6.3V
1.0~2.2 uF 6.3V
2.2uF 1ov
1.0~2.2 uF 6.3V
1.0~2.2 uF 6.3V
1.0~2.2 uF 6.3V
1.0~2.2 uF 6.3V
2.2uF 10V
1.0~2.2 uF 6.3V
1.0~2.2 uF 6.3V
2.2uF 6.3V
1.0uF 16V
1.0uF 25V
1.0uF 16V
1.0uF 20v
1.0uF 4V
2.2uF av
2.2uF AV}
1.0uF v
1.0uF v
1.0uF AV
Schottky Diode
1.0uF 20V
1.0uF 20V

Note
I/O and Digtal Power
Analog Power

VDDA Pump

NVDDA Pump

VCL Pump

VGH Pump

VGL Pump

Regulator
VCOM
TCON Power
BC, TE, RESX Power

Mipi, RX, DSI Power

Optional
Optional
Optional

Note: Gray words is optional and removable.

© ORISE Technology Co., Ltd.
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5. INSTRUCTIONS
5.1. Qutline

The OTMB8009A supports high speed serial interface, MIPI, MDDI, to configure system via accessing command register. When the
command register is executed, sending the command information to specify which index register would be accessed and following the data
to that control register. The MIPI-DSI is compliant with MIPI Alliance Standard for Display Serial Interface(DSI), Version 1.01.00 and D-PHY
Version 1.00.00. And command instruction can be accomplished using all supporting system interfaces (MIPI, and 1-80 24-bit parallel bus
interface).
The OTM8009A has the following major categories of instructions:
(1) System function instructions (User Command Set).
(2) Customer Command List and Description (Manufacturer Command Set / Command 2).
These instructions are asyncrounous to the OTM8009A internal clock, requiring no wait cycles.-Because the writing of instruction data
does not interfere with the host controller processing, instructions can be handles smoothly and effiencently. The following describes details

of instruction settings.

© ORISE Technology Co., Ltd. 21 JUN. 14, 2012
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5.1.1. System function command list and description

Table 5.1 list all the system function command. After the H/W reset by RESX pin or S/W reset by SWRESET command, each internal
register becomes default state (Refer “RESET TABLE” section). Commands 10h, 12h, 13h, 20h, 21h, 26h, 28h, 29h, 30h, 33h, 36h (ML
parameter only), 38h, and 39h are updated during V-sync when Module is in Sleep Out Mode to avoid abnormal visual effects. During Sleep
In mode, these commands are updated immediately. Read Display Power Mode (0Ah), Read Display MADCTR (0Bh), Read Display Pixel
Format (0OCh), Read Display Image Mode (0Dh), Read Display Signal Mode (OEh), and Read Display Self Diagnostic Result (OFh) of these

commands are updated immediately both in Sleep In mode and Sleep Out mode.

Table 5-1 System Function command list

Command ((Hex)[Write/Read/Command Function £l 88 g WAl IR S TS
Number Mode

NOP 00 C No Operation 0 LPDT/HSDT
SWRESET | 01 C Software reset 0 LPDT/HSDT
RDNUMED | 05 R Read Number of the Errors on DSI 1 LPDT/HSDT
RDDPM 0A R Read Display Power Mode 1 LPDT/HSDT
RDDMADCTL| OB R Read Display MADCTL 1 LPDT/HSDT
RDDCOLMOD| 0C R Read Display Pixel Format 1 LPDT/HSDT
RDDIM 0D R Read Display Image Mode 1 LPDT/HSDT
RDDSM OE R Read Display Signal Mode 1 LPDT/HSDT
RDDSDR OF R Read Display Self Diagnostic' Result 1 LPDT/HSDT
SLPIN 10 C Sleep in 0 LPDT/HSDT
SLPOUT 11 C Sleep out 0 LPDT/HSDT
PTLON 12 C Partial Mode On 0 LPDT/HSDT
NORON 13 C Normal Display Mode On 0 LPDT/HSDT
INVOFF 20 C Display Inversion Off 0 LPDT/HSDT
INVON 21 C Display Inversion On 0 LPDT/HSDT
ALLPOFF 22 C All Pixels Off 0 LPDT/HSDT
ALLPON 23 C All Pixels On 0 LPDT/HSDT
GAMSET 26 w Gamma Set 1 LPDT/HSDT
DISPOFF 28 C Display off 0 LPDT/HSDT
DISPON 29 C Display on 0 LPDT/HSDT
CASET 2A \W Column Address Set 4 LPDT/HSDT
PASET 2B W Page Address Set 4 LPDT/HSDT
RAMWR 2C " Memory Write Any Length LPDT/HSDT
RAMRD 2E R Memory Read Any Length LPDT/HSDT
PLTAR 30 W Partial area 4 LPDT/HSDT
TEOFF 34 C Tearing Effect Line Off 0 LPDT/HSDT
TEEON 35 W Tearing Effect Line On 1 LPDT/HSDT
MADCTL 36 W Memory Access Control 1 LPDT/HSDT
IDMOFF 38 C Idle Mode off 0 LPDT/HSDT
IDMON 39 C Idle Mode on 0 LPDT/HSDT
COLMOD 3A C Interface Pixel Format 1 LPDT/HSDT
RAMWRC 3C W Memory Write Continue Any Length LPDT/HSDT
RAMRDC 3E R Memory Read Continue Any Length LPDT/HSDT
WRTESCN | 44 w Write TE Scan Line 2 LPDT/HSDT
RDSCNL 45 R Read Scan Line 2 LPDT/HSDT
WRDISBV 51 W Write Display Brightness 1 LPDT/HSDT
RDDISBV 52 R Read Display Brightness Value 1 LPDT/HSDT
WRCTRLD | 53 w \Write CTRL Display 1 LPDT/HSDT
RDCTRLD | 54 R Read CTRL Display 1 LPDT/HSDT
WRCABC 55 W \Write Content Adaptive Brightness Control 1 LPDT/HSDT
RDCABC 56 R Read Content Adaptive Brightness Control 1 LPDT/HSDT
WRCABCMB | 5E W \Write CABC Minimum Brightness 1 LPDT/HSDT
RDCABCMB | 5F R Read CABC Minimum Brightness 1 LPDT/HSDT
RDABCSDR | 68 R Read Automatic Brightness Control Self-diagnostics Result 1 LPDT/HSDT
RDBWLB 70 R Read Black/White Low Bits 1 LPDT/HSDT
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RDBKx 71 R Read Bkx 1 LPDT/HSDT
RDBKy 72 R Read Bky 1 LPDT/HSDT
RDWx 73 R Read Wx 1 LPDT/HSDT
RDWy 74 R Read Wy 1 LPDT/HSDT
RDRGLB 75 R Read Red/Green Low Bits 1 LPDT/HSDT
RDRXx 76 R Read Rx 1 LPDT/HSDT
RDRy 77 R Read Ry 1 LPDT/HSDT
RDGx 78 R Read Gx 1 LPDT/HSDT
RDGy 79 R Read Gy 1 LPDT/HSDT
RDBALB 7A R Read Blue/AColour Low Bits 1 LPDT/HSDT
RDBx 7B R Read Bx 1 LPDT/HSDT
RDBy 7C R Read By 1 LPDT/HSDT
RDAX 7D R Read Ax 1 LPDT/HSDT
RDAy 7E R Read Ay 1 LPDT/HSDT
RDDDBS Al R Read DDB Start 5 LPDT/HSDT
RDDDBC A8 R Read DDB Continue Any Length LPDT/HSDT
RDFCS AA R Read First Checksum 1 LPDT/HSDT
RDCCS AF R Read Continue Checksum 1 LPDT/HSDT
RDID1 DA R Read ID1 1 LPDT/HSDT
RDID2 DB R Read ID2 1 LPDT/HSDT
RDID3 DC R Read ID3 1 LPDT/HSDT
Note : LPDT (Low Power Mode), HSDT (High Speed Mode)
© ORISE Technology Co., Ltd. 23 JUN. 14, 2012

Proprietary & Confidential

Preliminary Version 0.92




8 B & & Preliminary
e OTMS8009A

Table 5-2 command?2 list

Command (Hex) Write/Read Function Parameter [ MIPI Transmissiom
/Command Number Mode
ADRSFT 0000 W Address Shift Function 1 LPDT
CMD2_ENA1 FFOO0 w Enable Access Command2 “CMD2” 3 LPDT
||CMD2_ENA2 FF80 w Enable Access Orise Command?2 2 LPDT
[oTPSEL A000[ W/R  [OTP Select Region 1 LPDT
[MIPISET1 Bogo| W/R  |mIPI Settingl 4 LPDT
[MiPISET2 BOAL[  W/R  [MIPI setting2 5 LPDT
(IF_PARAL B280| W/R  [IF Parameter 1 1 LPDT
[IF_PARA2 B282| W/R  [IF Parameter 2 1 LPDT
[PAD_PARA B390] W/R  [IOPAD Parameter 3 LPDT
RAMPWRSET  [B3co| W/R  [SRAM Power Setting 2 LPDT
TSP1 C080 WIR TCON Setting Parameterl 9 LPDT
PTSP1 C092 W/R Panel Timing Setting Parameterl 2 LPDT
PTSP2 C094 WIR Panel Timing Setting Parameter2 1 LPDT
SD_CTRL CO0A2 W/R Source Driver Timing Setting 6 LPDT
P_DRV_M coB4 WIR Panel Driving Mode 1 LPDT
||OSC_ADJ Cc181 WIR Oscillator Adjustment for Idle/Normal Mode 1 LPDT
RGB_VIDEO_SET|C1A1| W/R [RGB Video Mode Setting 1 LPDT
SD_PCH_CTRL |C480 WIR Source Driver Precharge Control 9 LPDT
PWR_CTRL1 C580 WIR Power Control Setting 1 4 LPDT
[PWR_CTRL2 c590[  wW/R  [Power Control Setting 2 for Normal Mode 7 LPDT
[PWR_CTRL3 c5A0]  W/R  |Power Control Setting 3 for Idle Mode 7 LPDT
[PWR_CTRL4 c5B0|] W/R  |Power Control Setting 4 for DC Voltage Settings 2 LPDT
[PwM_PARAL c680( W/R  [PWM_PARAL (C680H) PWM Parameter 1 1 LPDT
[Pwm_PARA2  |ceBo| W/R  [PwM_PARA2 (CEBOH) PWM Parameter 2 1 LPDT
[PwM_PARA3 ceBl| WR  |PWM_PARA3 (C6B1H) PWM Parameter 3 1 LPDT
[Pwm_PARA4  |ceB2|  W/R [PWM_PARA4 (CEB3H) PWM Parameter 4 1 LPDT
[PwM_PARAS ceB3| WR  |PWM_PARAS (C6B4H) PWM Parameter 5 1 LPDT
[Pwm_PARA6  |ceBa|l  W/R _ [PwM_PARAG6 (CEB5H) PWM Parameter 6 1 LPDT
[cABCSET1 c700| WR  [cABC Setting 1 LPDT
CABCSET2 C800 WIR CABC Gamma Curve Setting 18 LPDT
AIESET co00| W/R  [AIE Setting 18 LPDT
PANCTRLSET? [CB80[ = W/R  |Panel Control Setting 1 10 LPDT
[PANCTRLSET2  [CB90[  W/R  [Panel Control Setting 2 15 LPDT
[PANCTRLSET3 [cBAO|  W/R |Panel Control Setting 3 15 LPDT
[PANCTRLSET4  |cBBO| W/R  [Panel Control Setting 4 10 LPDT
[PANCTRLSET5 [cBCO[ W/R_ [Panel Control Setting 5 15 LPDT
[PANCTRLSETE |cBDO| = W/R  [Panel Control Setting 6 15 LPDT
[PANCTRLSET7 [CBEO| ~W/R  [Panel Control Setting 7 10 LPDT
[PANCTRLSET8 |cBFO|  W/R  [Panel Control Setting 8 10 LPDT
[PANU2D1 ccgo] W/R  [|Panel U2D Setting 1 10 LPDT
[PANU2D2 ccool WwWR  |panel U2D Setting 2 15 LPDT
[PANU2D3 ccaol  WR  [panel U2D setting 3 15 LPDT
[PAND2U1 ccBo| WR  [panel D2U setting 1 10 LPDT
[PAND2U2 cccol  W/R  [Panel D2U Setting 2 15 LPDT
[PAND2U3 ccpof  W/R  |Panel D2U Setting 3 15 LPDT
l[coavsT CE80| W/R | GOAVST Setting 12 LPDT
[coAVEND CE9| W/R | GOAVEND Setting 12 LPDT
[coAGPSET ceoc|  WRR GOA Group Setting 2 LPDT
[GoAcCLKAL CEAO| W/R | GOACLKAL Setting 7 LPDT
[coACLKA2 CEA7| WR | GOA CLKA2 Setting 7 LPDT
[coAcLKA3 CEBO| W/R | GOA CLKAS Setting 7 LPDT
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"GOACLKA4 CEB7 W/R GOA CLKA4 Setting 7 LPDT
[coAcLKB1 CEcol] WR | GOACLKB1 Setting 7 LPDT
"GOACLKBZ CEC7 W/R GOA CLKB2 Setting 7 LPDT
[coacLkB3 CED0] W/R | GOA CLKB3 Setting 7 LPDT
[coACLKB4 CED7| W/R | GOACLKBA Setting 7 LPDT
[coAacLkc1 CF80| W/R | GOACLKCI Setting 7 LPDT
[coAacLkc2 cF87| W/R | GOACLKC2 Setting 7 LPDT
[coAacLkca CF90| W/R | GOA CLKC3 Setting 7 LPDT
[coAacLkca CF97| W/R | GOACLKC4 Setting 7 LPDT
[coAcLKkD1 CFA0| W/R | GOA CLKD1 Setting 7 LPDT
[coAcLKkD2 CFA7|  W/R | GOACLKD2 Setting 7 LPDT
"GOACLKDS CFBO W/R GOA CLKD3 Setting 7 LPDT
[coAcLkD4 crB7|  WR | GOACLKD4 Setting 7 LPDT
[coAECLK cFco| WR | GOAECLK Setting 6 LPDT
lcoaopT1 CFc6| W/R | GOA Other Options 1 1 LPDT
GOATGOPT CFC7 WIR GOA Signal Toggle Option Setting 3 LPDT
\WRID1 D000 W/R ID1 Setting 1 LPDT
\WRID?2 D100 W/R ID2/ID3 Setting 2 LPDT
\WRDDB D200 W/R DDB Setting 4 LPDT
EXTCCHK D300 R EXTC Check 1 LPDT
||CESET1 D400 WIR CE Correction Characteristics Settingl 360 LPDT
[CESET2 D500/ W/R  [CE Correction Characteristics Setting2 360 LPDT
CEEN D680 W/R CE Enable 1 LPDT
AIEEN D700 W/R AIE Enable 1 LPDT
GVDDSET D800 W/R GVDD/NGVDD Setting 2 LPDT
VCOMDC D900 W/R VCOM Voltage Setting LPDT
GMCT22P E100 WIR Gamma Correction Characteristics Setting (2.2 +) 16 LPDT
"GMCTZZN E200 WIR Gamma Correction Characteristics Setting (2.2 - ) 16 LPDT
||GMCT18P E300 WI/R Gamma Correction Characteristics Setting (1.8 +) 16 LPDT
||GMCT18N E400 WIR Gamma Correction Characteristics Setting (1.8 - ) 16 LPDT
||GMCT25P E500 W/R Gamma Correction Characteristics Setting (2.5 +) 16 LPDT
||GMCT25N E600 W/R Gamma Correction Characteristics Setting (2.5 -) 16 LPDT
||GMCT10P E700 WIR Gamma Correction Characteristics Setting (1.0 +) 16 LPDT
||GMCT10N E800 WIR Gamma Correction Characteristics Setting (1.0 -) 16 LPDT
(NVMIN EB0O W [NV Memory Write Mode 1 LPDT
||DGAMR ECO00 W/R Digital Gamma Correction Characteristics Setting (Red) 17 LPDT
"DGAMG EDOO WIR Digital Gamma Correction Characteristics Setting (Green) 17 LPDT
||DGAMB EEOO0 WIR Digital Gamma Correction Characteristics Setting (Blue) 17 LPDT
[PRG_FLAG F101 R OTP Program flag Check 3 LPDT
Note : LPDT (Low Power Mode), HSDT (High Speed Mode)
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5.2. System Command Description

5.2.1. NOP (00h): No Operation

Address (MIPI) 00h
(MDDI/SPI) 0x0000
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
NOP Write 0 0 0 0 0 0 0 0 (O0H)
Parameter No Parameter -

NOTE: “-” Don't care, can be set to VDDIO or VSS level

- This command is empty command. It does not have effect on the display module.
Description |. However it can be used to terminate RAM data write or read as described in RAMWR (Memory Write), RAMRD (Memory
Read) and parameter write commands.
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence N/A
S/W Reset N/A
H/W Reset N/A
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5.2.2. SWRESET (01h): Software Reset

Address (MIPI) 01h
(MDDI/SPI) 0x0100
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
SWRESET Write 0 0 0 0 0 0 0 1 (01H)
Parameter No Parameter -

NOTE: “-” Don't care, can be set to VDDIO or VSS level

- When the Software Reset command is written, it causes a software reset. It resets the commands and parameters to
o their S/W Reset default values and all source & gate outputs are set to VSS (display off). (See default tables in each
Description command description)
Note: The Frame Memory contents are not affected by this command.
- It will be necessary to wait 5msec before sending new command following software reset.
-The display module loads all display supplier’s factory default values to the registers during 5msec.
Restriction | _ it software Reset is applied during Sleep Out mode, it will be necessary to wait 120msec before sending Sleep Out
command.
-Software Reset command cannot be sent during Sleep Out sequence.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Reqister Normal Mode On, Idle Mode On, Sleep Out Yes
Avai?abilit Partial Mode On, Idle Mode Off, Sleep Out Yes
Y Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence N/A
Default SIW Reset N/A
H/W Reset N/A
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5.2.3.  RDNUMED (05H) Read Number of the Errors on DSI

Address (MIPI) 05h
(MDDI/SPI) 0x0500
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDNUMED Write 0 0 0 0 0 1 0 1 (05H)
1 Parameter Read P7 P6 P5 P4 P3 P2 P1 PO -

NOTE: “-” Don't care, can be set to VDDIO or VSS level

- The first parameter is telling a number of the errors on DSI. The more detailed description of the bits is below.
- P[6.. 0] bits are telling a number of the errors.
- P[7] is set to ‘1’ if there is overflow with P[6..0] bits.
Description | _ P[7..0] bits are set to ‘0’'s (as well as RDDSM(0OEH)'s DO is set ‘0’ at the same time) after there is sent the second
parameter information (= The read function is completed).
- See Read Display Signal Mode (OEH)".
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Reaister Normal Mode On, Idle Mode On, Sleep Out Yes
Avai?abilit Partial Mode On, Idle Mode Off, Sleep Out Yes
y Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 00h
Default S/W Reset 00h
H/W Reset 00h
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5.2.4. RDDPM (0AH): Read Display Power Mode
Address (MIPI) 0Ah
(MDDI/SPI) 0x0A00
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDDPM Write 0 0 0 0 1 0 1 0 (0AH)
st SLP NOR
1> Parameter Read BSTON | IDMON | PTLON DISON D1 DO 08h
ouT ON
NOTE: “-” Don't care, can be set to VDDIO or VSS level
-This command indicates the current status of the display as described in the table below:
Bit Description Value
“1"=Booster on,
BSTON Booster Voltage Status “0"=Booster off
“1” = Idle Mode On,
IDMON Idle Mode On/Off “0" = Idle Mode Off
. “1" = Partial Mode On,
PTLON Partial Mode On/Off “0" = Partial Mode Off
Description SLPON Sleep In/Out 1" = Sleep Out,
“0" = Sleep In
. “1" = Normal Display,
NORON Display Normal Mode On/Off “0” = Partial Display
. “1” = Display On,
DISON Display On/Off “0” = Display Off
D1 Not Used ‘0"
DO Not Used ‘0"
Restriction -
Status Availability
Reqist Normal Mode On, Idle Mode Off, Sleep Out Yes
Av:i?;j)ii; Normal Mode On, Idle Made On, Sleep Out Yes
Y Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value (D7 to D0O)
Power On Sequence 08h
Default SIW Reset 08h
H/W Reset 08h
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5.2.5. RDDMADCTR (0BH): Read Display MADCTR

Address (MIPI) 0Bh
(MDDI/SPI) 0x0B00O
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDDMADCTR Write 0 0 0 0 1 0 1 1 (OBH)
1 Parameter Read MY MX MV ML RGB D2 D1 DO 00h

NOTE: “-” Don't care, can be set to VDDIO or VSS level

-This command indicates the current status of the display as described in the table below:
Bit Description Value
MY Row Address Order ‘1’ =Decrement, “0"=Increment
MX Column Address Order ‘1’ =Decrement, “0"=Increment
MV Row/Column Order (MV) é z Eg‘:"é‘;‘?'&?\;‘:%))@hange (Mv=1)
- . ‘1’ =LCD Refresh Top to Bottom
Description ML Vertical Refresh Order ‘0’ =LCD Refresh Bottom to Top
RGB RGB/BGR Order ‘1’ =BGR, "0"=RGB
D2 Not Used ‘0
D1 Not Used ‘0’
DO Not Used ‘0
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value (D7 to D0)
Power On Sequence 00h
Default S/W Reset 00h
H/W Reset 00h
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5.2.6. RDDCOLMOD (0CH): Read Display Pixel Format

Address (MIPI) 0Ch
(MDDI/SPI) 0x0C00
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDDCOLMOD Write 0 0 0 0 1 1 0 0 (OCH)
1 Parameter Read 0 0 0 0 0 IFPF2 | IFPF1 | IFPFO 07h

NOTE: “-” Don't care, can be set to VDDIO or VSS level

-This command indicates the current status of the display as described in the table below:
IFPF[2:0 [ MCUinterface ColorFormat .0 "]
011 3 12-bits/pixel
o 101 5 16-bits/pixel
Description 110 6 18-bits/pixel
111 7 24-bits/pixel
Others are no define and invalid
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
IFPF[2:0]
Default Power On Sequence 111 (24-bits/pixel)
S/W Reset 111 (24-bits/pixel)
H/W Reset 111 (24-bits/pixel)
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5.2.7. RDDIM (0DH): Read Display Image Mode
Address (MIPI) 0Dh
(MDDI/SPI) 0x0D00
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDDIM Write 0 0 0 0 1 1 0 1 (ODH)
1% Parameter Read D7 | D6 [INvON [ATPXIASPX | Gesa | Gest | Geso | oon
NOTE: “-” Don't care, can be set to VDDIO or VSS level
-This command indicates the current status of the display as described in the table below:
Bit Description Value
D7 Not used
D6 For Future Use “0” (Not used)
INVON Inversion On/Off “1,, f Invers!on IS on,
0" = Inversion is Off
. “1" = All pixel on is On
Description ALLPXON | All Pixel On “0” = All pixel on is Off
. “1” = All pixel off is On
ALLPXOFF | All Pixel Off “0" = All pixel off is Off
GCS2 “000” = GCO,
GCS1 Gamma Curve Selection “001,, f GCl,
GCSO 010" = GC2,
‘011" = GC3, "100" to “111" = Not defined
Restriction R
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value (D7 to D0O)
Default Power On Sequence 00h
S/W Reset 00h
H/W Reset 00h
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5.2.8. RDDSM (0EH): Read Display Signal Mode
Address (MIPI) OEh
(MDDI/SPI) 0x0EO00
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDDSM Write 0 0 0 0 1 1 1 0 (OEH)
1* Parameter Read TEON |TELOM| D5 D4 D3 D2 D1 DO 00h
NOTE: “-” Don't care, can be set to VDDIO or VSS level
-This command indicates the current status of the display as described in the table below:
Bit Description Value
TEON Tearing Effect Line On/Off “1"=0n, “0" = Off
TELOM Tearing effect line mode 0 f model,
1" = mode2
b o D5 Not Used
escription D4 Not Used
D3 Not Used
D2 Not Used
D1 Not Used
DO Not Used
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value (D7 to D0)
Default Power On Sequence 00h
S/W Reset 00h
H/W Reset 00h
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5.2.9. RDDSDR (0OFH): Read Display Self-Diagnostic Result

Address (MIPI) OFh
(MDDI/SPI) 0x0F00
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDDSDR Write 0 0 0 0 1 1 1 1 (OFH)
1 Parameter Read RELD | FUND D5 D4 D3 D2 D1 DO 00h

NOTE: “-” Don't care, can be set to VDDIO or VSS level

-This command indicates the current status of the display as described in the table below:
Bit Description Value
RELD Register Loading Detection See section 6.8.1
FUND Functionality Detection See section 6.8.2
D5 Not Used ‘0"
Description D4 Not Used “0”
D3 Not Used ‘0"
D2 Not Used ‘0"
D1 Not Used ‘0"
DO Not Used ‘0"
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value (D7 to D0)
Default Power On Sequence 00h
S/W Reset 00h
H/W Reset 00h
© ORISE Technology Co., Ltd. 34 JUN. 14, 2012

Proprietary & Confidential Preliminary Version 0.92



B’ R Preliminary

Orise TeEgH OTM8009A

5.2.10. SLPIN (10H): Sleep In

Address (MIPI) 10h
(MDDI/SPI) 0x1000
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
SLPIN Write 0 0 0 1 0 0 0 0 (10H)
1* Parameter No parameter -

NOTE: “-” Don't care, can be set to VDDIO or VSS level

-This command causes the LCD module to enter the minimum power consumption mode.
-In this mode the DC/DC converter is stopped, Internal display oscillator is stopped, and panel scanning is stopped.
Sleep lnd
1
YDDI+ I 1.6W-3 .6
]
VDD I I 203V
i
[ Gate outout.([TTTTITITITINITE STOP
[ Source output,  [C0 BT E,  Blanking display (over 1frame display) *
1
T i o i
Description | Internal courter / /A STOP
[ Irtermal Oscilator . F s e s o o o o o o o S o o o S S S e oTOP.
DC charge in capacitor T _DISCHARGE+ 0y or WDD
| WGH., AN 0V or YD D
]
| WGL ., | 4 o
| A¢DD., ™~ 0 or VDD
[ IC Interral reset., M s
|
* Mote: complete 1 frame display (ex continue 2-faling edges of Y5
-MCU interface and memory are still working and the memory keeps its contents
-This command has no effect when module is already in sleep in mode. Sleep In Mode can only be exit by the Sleep Out
Command (11H).
Restricti -1t will be necessary to wait 5msec before sending next command, this is to allow time for the supply voltages and clock
estriction S P
circuits to stabilize.
-1t will be necessary to wait 120msec after sending Sleep Out command (when in Sleep In Mode) before Sleep In
command can be sent.
Status Availability
Reqist Normal Mode On, Idle Mode Off, Sleep Out Yes
Avgi?;sbiTi: Normal Mode On, Idle Mode On, Sleep Out Yes
Y Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Sleep In mode
S/W Reset Sleep In mode
H/W Reset Sleep In mode
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5.2.11. SLPOUT (11H): Sleep Out

Address (MIPI) 11h
(MDDI/SPI) 0x1100
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
SLPOUT Write 0 0 0 1 0 0 0 1 (11H)
1* Parameter No Parameter -
NOTE: “-” Don't care, can be set to VDDIO or VSS level
-This command turns off sleep mode.
-In this mode the DC/DC converter is enabled, Internal display oscillator is started, and panel scanning is started.
Sleep
1
YDDI+ ! 1.6V 36V
YOO i 2036
1
| Irternal Cscillator . | STOP+ o0 O M P st T PP P T P P T
1
| 2700, | ovar '
|
[]
| WGL. [ OV ' N
]
Description | WiGH. | o or 1 /
L]
| Imtermal courter | STOP+ ! % Sttt %
1
[ ICimterraireset. | Owe ) s
T I
[ GateOutput. | STOPS ' STOPY
| Source Cutput ., | s : 4+
[]
[ voomoutput. ] oy LDy / R
— « AR / .
Blanking display (over 1frame display) =+
[fOISPOM 29H is setd
* pote: complete 1 frame dizplay (x cortinue 2-faling edges of W),
-This command has no effect when module is already in sleep out mode. Sleep Out Mode can only be exit by the Sleep
In Command (10H).
-1t will be necessary to wait 5msec before sending next command, this is to allow time for the supply voltages and clock
circuits to stabilize.
Restricti -DRIVER loads all default values of extended and test command to the registers during this 5msec and there cannot be
estriction : ) - ] ) ; :
any abnormal visual effect on the display image if those default and register values are same when this load is done
and when the DRIVER is already Sleep Out mode.
-DRIVER is doing self-diagnostic functions during this Smsec.
-1t will be necessary to wait 120msec after sending Sleep In command (when in Sleep Out mode) before Sleep Out
command can be sent
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Sleep In mode
S/W Reset Sleep In mode
H/W Reset Sleep In mode
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5.2.12. PTLON (12H): Partial Display Mode On

Address (MIPI) 12h
(MDDI/SPI) 0x1200
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
PTLON Write 0 0 0 1 0 0 1 0 (12H)
1* Parameter No Parameter -

NOTE: “-” Don't care, can be set to VDDIO or VSS level

-This command turns on Partial mode. The partial mode window is described by the Partial Area command (30H)
Description | -To leave Partial mode, the Normal Display Mode On command (13H) should be written.
-There is no abnormal visual effect during mode change between Normal mode On <-> Partial mode On.
Restriction This command has no effect when Partial mode is active.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Normal Mode On
S/W Reset Normal Mode On
H/W Reset Normal Mode On
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5.2.13. NORON (13H): Normal Display Mode On

Address (MIPI) 13h
(MDDI/SPI) 0x1300
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
NORON Write 0 0 0 1 0 0 1 1 (13H)
1* Parameter No Parameter -
NOTE: “-” Don't care, can be set to VDDIO or VSS level
-This command returns the display to normal mode.
o -Normal display mode on means Partial mode off, Scroll mode Off.
Description
-Exit from NORON by the Partial mode On command (12H)
-There is no abnormal visual effect during mode change from Normal mode On to Partial mode On.
Restriction | -This command has no effect when Normal Display mode is active.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Normal Mode On
S/W Reset Normal Mode On
H/W Reset Normal Mode On
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5.2.14. INVOFF (20h) : Display Inversion Off

Address (MIPI) 20h
(MDDI/SPI) 0x2000
Write/Read D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Write 0 0 1 0 0 0 0 0 20

Parameter No parameter

This command is used to recover from display inversion mode.
This command makes no change of contents of frame memory.
This command does not change any other status.

(Example)

- memaory display
Description . )

M

[E—

X = Don't care

Restrictions | This command has no effect when module is already in inversion off mode.

Status Availability
Normal Mode, Idle Mode Off, Sleep Out Yes
Register Normal Mode, Idle Mode On, Sleep Out Yes
Availability Partial Mode, Idle Mode Off, Sleep Out Yes
Partial Mode, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default value
Default Power On Sequence Display Inversion Off
SW Reset Display Inversion Off
HW Reset Display Inversion Off
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5.2.15. INVON (21h) : Display Inversion On

Address (MIPI) 21h
(MDDI/SPI) 0x2100
Write/Read D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Write 0 0 1 0 0 0 0 1 21
1% parameter
Parameter No parameter
This command is used to enter into display inversion mode.
This command makes no change of contents of frame memory. Every bit is inverted from
the frame memory to the display.
This command does not change any other status.
(Example)
Description memory
X = Don't care
Restrictions | This command has no effect when module is already in inversion on mode.
Status Availability
Normal Mode, Idle Mode Off, Sleep Out Yes
Register Normal Maode, Idle Mode On, Sleep Out Yes
Availability Partial Mode, Idle Mode Off, Sleep Out Yes
Partial Mode, Idle Mode On, Sleep Out Yes
Sleep.in Yes
Status Default value
Default Power On Sequence Display Inversion Off
SW Reset Display Inversion Off
HW Reset Display Inversion Off
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5.2.16. ALLPOFF (22H): All Pixels Off

Address (MIPI) 22h
(MDDI/SPI) 0x2200
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
ALLPOOFF Write 0 0 1 0 0 0 1 0 (22H)

1* Parameter

No Parameter

NOTE: “-” Don't care, can be set to VDDIO or VSS level

Description

[Example].,

Memory (or MIPY  display.

- This command turns the display panel black in ‘Sleep Out’ —mode and a status of the ‘Display On/Off’ —register can be
‘on’ or ‘off".
- This command makes no change of contents of frame memory (or MIP). This command does not change any other
status.

- ‘All Pixels On’, 'Normal Display Mode On’ or 'Partial Mode On’ — commands are used to leave this mode.

- The display panel is showing the content of the frame memory after ‘Normal Display Mode On’ and ‘Partial Mode On’
-commands.

Restriction |- This command has no effect when module is already in all pixels off mode.

Status Availability

Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes

Status Default Value
Default Power On Sequence Off
S/W Reset Off
H/W Reset Off
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5.2.17. ALLPON (23H): All Pixels On

Address (MIPI) 23h
(MDDI/SPI) 0x2300
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
ALLPOON Write 0 0 1 0 0 0 1 1 (23H)

1* Parameter

No Parameter

NOTE: “-” Don't care, can be set to VDDIO or VSS level

Description

‘on’ or ‘off’.

On’ —commands.

- This command does not change any other status.

- This command makes no change of contents of frame memory (or MIP).

[Example)..

- This command turns the display panel white in ‘Sleep out ‘ —mode and a status of the ‘Display On/Off’ —register can be

femory (ar MIPY  display.,

- ‘All Pixels Off’, 'Normal Display Mode On’ or 'Partial Mode On’ — commands are used to leave this mode.

- The display is showing the content of the frame memory after ‘Normal Display Mode On’ and ‘Partial Mode

Restriction | - This command has no effect when module is already in all pixels on mode.

Status Availability

Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes

Status Default Value
Default Power On Sequence Off
S/W. Reset Off
H/W Reset Off
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5.2.18. GAMSET (26H): Gamma Set

Address (MIPI) 26h
(MDDI/SPI) 0x2600
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
GAMSET Write 0 0 1 0 0 1 1 0 (26H)
1* Parameter Write GC7 GC6 GC5 GC4 GC3 GC2 GC1 GCO 01h

NOTE: “-” Don't care, can be set to VDDIO or VSS level

-This command is used to select the desired Gamma curve for the current display. A maximum of 4 curves can be
selected. The curve is selected by setting the appropriate bit in the parameter as described in the Table.
GC [7:0] Parameter Curve Selected
01lh GCO Gamma Curve 'l (G2.2)
Description 02h GC1 Gamma Curve 2 (G1.8)
04h GC2 Gamma Curve 3 (G2.5)
08h GC3 Gamma Curve 4 (G1.0)
Note:
1.  All other values are undefined.
2. Inthe Gamma separate mode ignore this command.
Restriction -Values of GC [7:0] not shown in table above are invalid and will not change the current selected Gamma curve until valid
is received.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence 01lh
S/W Reset 01lh
H/W Reset 01lh
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5.2.19. DISPOFF (28H): Display Off

Address (MIPI) 28h
(MDDI/SPI) 0x2800
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
DISPOFF Write 0 0 1 0 1 0 0 0 (28H)

1* Parameter

No Parameter

NOTE: “-” Don't care, can be set to VDDIO or VSS level

Description

-Exit from this command by Display On (29H)

-This command does not change any other status.

-There will be no abnormal visible effect on the display.

-This command makes no change of contents of frame memory.

-This command is used to enter into DISPLAY OFF mode. In this mode, the output from Frame Memory is disables and
blank page inserted.

(Examplei+
Top-Left Mernar+ Displays |-
.. L] -
Q0| -
HGEA
Display OF Fa
1
YOO+ i 13 R
vODe | Z3V3E
1
[ Gate Output T STOP-
[ Source Output. i =T Blanking display (over 1 frame digplay) *
[comouet e e
1
[ Intermal counter 2 STOP+
| Irternal Cacillatar
| ViEH.
[ VGL
I
I

!
o S|
1
IC Intermal reset, |

* Wote: complete 1 frame display (ex continue 2-faling edges of VS,

Restriction | -This command has no effect when module is already in Display Off mode.

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes

Status Default Value

Default Power On Sequence Display off

S/W Reset Display off

H/W Reset Display off
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5.2.20. DISPON (29H): Display On

Address (MIPI) 29h
(MDDI/SPI) 0x2900
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
DISPON Write 0 0 1 0 1 0 0 1 (29H)
1* Parameter No Parameter -

NOTE: “-” Don't care, can be set to VDDIO or VSS level

-This command is used to recover from DISPLAY OFF mode. Output from the Frame Memory is enabled.
-This command makes no change of contents of frame memory.

-This command does not change any other status.

(Example)+

Top-Left Mermory+ Displays |-
EP 1
L] L EEBOCIC) -
. K BLLEEEN) -
1 I EEECIO)-
LIELIL
o

Display 0 p+«
L
YOO+ I 1.6%-3 6
[l
Description ¥DD« Blanking display (over 1 frame di#play} *y 4.3 38Y
[ GateOuput., | sTOPe \\l\||||||||“|||||||||
T
| Source Qutput | e
1
[ vcomouput | e N 5 _
[ Jrternal counter. |  sToPw A A

[ Internal Osilator . et o e

WiGH.

|
| WiGL,
|
| IC Internal reset.

|
|
A¢DD., |
|

* hlote: complete 1 frame dizplay (ex continue 24alling edges of WS,

Restriction -This command has no effect when module is already in Display On mode.

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes

Status Default Value

Power On Sequence Display off

Default S/W Reset Display off

H/W Reset Display off
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5.2.21. CASET (2AH): Column Address Set

Address (MIPI) 2Ah
(MDDI/SPI) 0x2A00 ~ 0x2A03
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
CASET Write 0 0 1 0 1 0 1 0 (2AH)
1* Parameter Write XS15 | XS14 | XS13 | XS12 | XS11 | XS10 XS9 XS8 00h
2" Parameter Write XS7 XS6 XS5 XS4 XS3 XS2 XS1 XS0 00h
3" Parameter Write XE15 | XE14 | XE13 | XE12 | XE11l | XE10 XE9 XE8 01h
4™ parameter Write XE7 XEG6 XE5 XE4 XE3 XE2 XE1 XEO DFh

NOTE: “-” Don't care, can be set to VDDIO or VSS level

-This command is used to define area of frame memory where MCU can access.
-This command makes no change on the other driver status.
-The value of XS [15:0] and XE [15:0] are referred when RAMWR command comes:
-Each value represents one column line in the Frame Memory.
(Example
"]
b inti HE[1 601+ + HE[M 50+
escription KER IELEERR
I_1;1_14_+ + 4 1—]_1-1__1;1-1
44 B 4] N
Ay SRR
ISR S R I
o — -1+
1 11 +H H H _h d ha
rTiy 1A
EEE IERES
XS [15:0] always must be equal to or less than XE [15:0]
Restriction When XS [15:0] or XE [15:0] is greater than maximum address like below, data of out of range will be ignored.
Status Availability
Normal Mode On, Idle Mode Off; Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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Default

480x864 Resolution

Default Value

Status XS [15:0] XE [15:0] (MV=0) | XE [15:0] (MV="T)
Power On Sequence 01DFh (479d)
S/W Reset 0000h 01DFh (479d) | 035Fh (863d)
H/W Reset 01DFh (479d)
480x854 Resolution
Default Value
Status
XS [15:0] XE [15:0] (MV="0") | XE [15:0] (MV="1")
Power On Sequence 01DFh (479d)
S/W Reset 0000h 01DFh (479d) | 0355h (853d)
H/W Reset 01DFh (479d)
480x800 Resolution (IC Default Setting)
Default Value
Status
XS [15:0] XE [15:0] (MV="0") | XE [15:0] (MV="1")
Power On Sequence 01DFh (479d)
S/W Reset 0000h 01DFh (479d) | 031Fh (799d)
H/W Reset 01DFh (479d)
480x720 Resolution
Default Value
Status
XS [15:0] XE [15:0] (MV="0") | XE [15:0] (MV="1")
Power On Sequence 01DFh (479d)
S/W Reset 0000h 01DFh (479d) | 02CFh (719d)
H/W Reset 01DFh (479d)
480x640 Resolution
offus Default Value
XS [15:0] XE [15:0] (MV="0) | XE [15:0] (MV="1")
Power On Sequence 01DFh (479d)
SIW Reset 0000h 01DFh (479d) |  027Fh (639d)
H/W Reset 01DFh (479d)
480x480 Resolution
Default Value
Status
XS [15:0] XE [15:0] (MV="0") | XE [15:0] (MV="1")
Power On Sequence 01DFh (479d)
S/W Reset 0000h 01DFh (479d) | 01DFh (479d)
H/W Reset 01DFh (479d)
480x360 Resolution
Default Value
Status
XS [15:0] XE [15:0] (MV="0) | XE [15:0] (MV="1")
Power On Sequence 01DFh (479d)
S/W Reset 0000h 01DFh (479d) | 0167h (359d)
H/W Reset 01DFh (479d)
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5.2.22. PASET (2BH): Page Address Set

Address (MIPI) 2Bh
(MDDI/SPI) 0x2B00 ~ 0x2B03
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
RASET Write 0 0 1 0 1 0 1 1 (2BH)
1* Parameter Write YS15 | YS14 | YS13 | YS12 | YS11 | YS10 | YS9 YS8 00h
2" Parameter Write YS7 YS6 YS5 YS4 YS3 YS2 YS1 YSO 00h
3" Parameter Write YE15 | YE14 | YE13 | YE12 | YE11 | YE10 YE9 YES8 03h
4™ parameter Write YE7 YEG6 YES5 YE4 YE3 YE2 YE1 YEO 60h

NOTE: “-” Don't care, can be set to VDDIO or VSS level

-This command is used to define area of frame memory where MCU can access.
-This command makes no change on the other driver status.
-The value of YS [15:0] and YE [15:0] are referred when RAMWR command comes.

-Each value represents one column line in the Frame Memory.

(Examplel
+

o [ IS I
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escription WSSO0 — 5y T
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I
=

+

tatat

|
tltltlrled 4 el

a e Lol | ol s A6 |+

+

YE[M 501 —»" At

YS [15:0] always must be equal to or less than YE [15:0]

When YS [15:0] or YE [15:0] are greater than maximum row address like below, data of out of range will be ignored.

Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep'in Yes
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480x864 Resolution

Status

Default Value

YS [15:0] YE [15:0] (MV="0") | YE [15:0] (MV="1")
Power On Sequence 035Fh (863d)
S/W Reset 0000h 035Fh (863d) | 01DFh (479d)
H/W Reset 035Fh (863d)
480x854 Resolution
Default Value
Status
YS [15:0] YE [15:0] (MV="0") | YE [15:0] (MV="1")
Power On Sequence 0355h (853d)
S/W Reset 0000h 0355h (853d) | 01DFh (479d)
H/W Reset 0355h (853d)
480x800 Resolution (IC Default Setting)
Default Value
Status
YS [15:0] YE [15:0] (MV="0") | YE [15:0] (MV="1")
Power On Sequence 031Fh (799d)
S/W Reset 0000h 031Fh (799d) | 01DFh (479d)
H/W Reset 031Fh (799d)
480x720 Resolution
Default Value
Status
Default YS [15:0] YE [15:0] (MV="0) | YE [15:0] (MV="1")
Power On Sequence 02CFh (719d)
S/W Reset 0000h 02CFh (719d) | 01DFh (479d)
H/W Reset 02CFh (719d)
480x640 Resolution
Default Value
Status
YS [15:0] YE [15:0] (MV="0") | YE [15:0] (MV="1")
Power On Sequence 027Fh (639d)
S/W Reset 0000h 027Fh (639d) | 01DFh (479d)
H/W Reset 027Fh (639d)
480x480 Resolution
slfus Default Value
YS [15:0] YE [15:0] (MV="0) | YE [15:0] (MV="1")
Power On Sequence 01DFh (479d)
SIW Reset 0000h 01DFh (479d) |  01DFh (479d)
H/W Reset 01DFh (479d)
480x360 Resolution
Default Value
Status
YS [15:0] YE [15:0] (MV="0") | YE [15:0] (MV="1")
Power On Sequence 0167h (359d)
S/W Reset 0000h 0167h (359d) | 01DFh (479d)
H/W Reset 0167h (359d)
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5.2.23. RAMWR (2CH): Memory Write

Address (MIPI) 2Ch
(MDDI/SPI) 0x2C00
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
RAMWR Write 0 0 1 0 1 1 0 0 (2CH)
1* Parameter Write D7 D6 D5 D4 D3 D2 D1 DO -
| Write \ \ \ \ \ \ | \ |
N™ Parameter Write D7 D6 D5 D4 D3 D2 D1 DO -

NOTE: “-” Don't care, can be set to VDDIO or VSS level

-This command is used to transfer data from MCU to frame memory.
-This command makes no change to the other driver status.

-When this command is accepted, the column register and the row register are reset to the Start Column/Start Row
Description | Positions.
-The Start Column/Start Row positions are different in accordance with MADCTR setting.

-Sending any other command can stop Frame Write.

In all color modes, there is no restriction on length of parameters.

480x864 Resolution
480x864x24-bits memory can be written by this command

Restriction
Memory range: (0000h,0000h) -> (01DFh, 035Fh)
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Contents of memory is set randomly
S/W Reset Contents of memory is not cleared
H/W Reset Contents of memory is not cleared
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Address (MIPI) 2Eh
(MDDI/SPI) 0x2E00
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
RAMRD Write 0 0 1 0 1 1 1 0 (2EH)
1* Parameter Read D7 D6 D5 D4 D3 D2 D1 DO -
| Read \ | \ \ \ \ | \ |
(N+1)™ Parameter Read D7 D6 D5 D4 D3 D2 D1 DO -

NOTE: “-” Don't care, can be set to VDDIO or VSS level

-This command is used to transfer data from frame memory to MCU.
-This command makes no change to the other driver status.
-When this command is accepted, the column register and the row register are reset to the Start Column/Start Row
o positions.
Description -The Start Column/Start Row positions are different in accordance with MADCTR setting.
-Then D[23:0] is read back from the frame memory and the column register and the row register incremented.
-Frame Read can be canceled by sending any other command.
L -In all color modes, the Frame Read is always 24-bits and there is no restriction on length of parameters.
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Contents of memory is set randomly
S/W Reset Contents of memory is not cleared
H/W Reset Contents of memory is not cleared
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5.2.25. PTLAR (30H): Partial Area

Address (MIPI) 30h
(MDDI/SPI) 0x3000 ~ 0x3003
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
PTLAR Write 0 0 1 1 0 0 0 0 (30H)

1* Parameter Write PSL15 | PSL14 | PSL13 | PSL12 | PSL11 | PSL10 | PSL9 | PSL8 00h
2" Parameter Write PSL7 | PSL6 | PSL5 | PSL4 | PSL3 | PSL2 | PSL1 | PSLO 00h
3" parameter Write PEL15 | PEL14 | PEL13 | PEL12 | PEL11 | PEL10O | PEL9 | PEL8
4" parameter Write PEL7 | PEL6 | PEL5 | PEL4 | PEL3 | PEL2 | PEL1 | PELO

NOTE: “-” Don't care, can be set to VDDIO or VSS level

-This command defines the partial mode’s display area.
-There are 4 parameters associated with this command, the first defines the Start Row (PSL) and the second the End
Row (PEL), as illustrated in the figures below. PSL and PEL refer to the Frame Memory row address counter.
-If End Rowe > Start Row when MADCTL ML='0'+
tart Row' . Mon-displaying
PSL[15:0]
I
| Partial Display
FPEL [15:01
End Raee Mon-displaying
-If End Rowe = Start Row, when MADCTL ML="1"+
End Row ., Mon=digplaving
FEL [15:0]
A ; N
Description i -4 Fartial Display
PSLM A :
Start Rowe
-If End Rowe = Start Row, when MADCTL ML="0"+
I
[T L
End Row :-:-:-:-:-:-:-:-:-:-:-:-:-} Partial Display
PEL [15:01 S S
Mon-displaying
Aregs
PEL N & 0 ) )
Start Row . IR } Fartial Display
v o Lnoronnnnre
-If End Row = Start Row then the Partial Area will be one row deep.
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-PEL [15:0] always must be equal to or less than PSL [15:0]
-When PEL [15:0] or PSL [15:0] are greater than maximum row address like below, data of out of range will be ignored.
480x864 memory base
Restriction (Parameter range: 0d < PSL [15:0] < PEL [15:0] < 863d (35Fh))
If the “PSL” or “PEL" are large then 863d, it become 863d
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
480x864 memory base
Status Default Value
PSL [15:0] PEL [15:0]
Power On Sequence
Default SIW Reset 0000h 035Fh
H/W Reset
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Address (MIPI) 34h
(MDDI/SPI) 0x3400
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
TEOFF Write 0 0 1 1 0 1 0 0 (34H)

1* Parameter

No Parameter

NOTE: “-” Don't care, can be set to VDDIO or VSS level

Description -This command is used to turn OFF (Active Low) the Tearing Effect output signal from the TE signal line.
Restriction -This command has no effect when Tearing Effect output is already OFF.
Status Availability
Redist Normal Mode On, Idle Mode Off, Sleep Out Yes
szi?;)i(ﬁ: Normal Mode On, Idle Mode On, Sleep Out Yes
Y Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence
S/W Reset OFF
H/W Reset
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5.2.27. TEON (35H): Tearing Effect Line ON

Address (MIPI) 35h
(MDDI/SPI) 0x3500
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
TEON Write 0 0 1 1 0 1 0 1 (35H)
1% Parameter Write 0 0 0 0 0 0 0 |TELOM| 00h
NOTE: “-” Don’t care, can be set to VDDIO or VSS level
-This command is used to turn ON the Tearing Effect output signal from the TE signal line.
-This output is not affected by changing MADCTR bit ML.
-The Tearing Effect Line On has one parameter, which describes the mode of the Tearing Effect Output Line.
(“-“=Don't Care).
—When M="0":
The Tearing Effect Output line consists of V-Blanking information only.
) tyd]+! . tvdhe
Vertical X I |
Description time scales+ L 3
—When M="1"
The Tearing Effect Output line consists of bath V-Blanking and H-Blinking information.
) tyill+ . tedhe
Verical E .\
time scales  f = *
Note: During Sleep In Mode with Tearing Effect Line On, Tearing Effect Output pin will be active Low.
Restriction -This command has no effect when Tearing Effectoutput is already OFF.
-In MIPI mode, only the Tearing Effect Output line consists of V-Blanking information is available (M='0").
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence
Default OFF &
S/W Reset TELOM=0
H/W Reset
© ORISE Technology Co., Ltd. 55 JUN. 14, 2012

Proprietary & Confidential Preliminary Version 0.92




B 2 & &

RISE TECH

5.2.28. MADCTR (36H): Memory Data Access Control

Preliminary

OTMB8009A

Proprietary & Confidential

Address (MIPI) 36h
(MDDI/SPI) 0x3600
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
MADCTR Write 0 0 1 1 0 1 1 0 (36H)
1 Parameter Write MY MX MV ML RGB 0 0 0 00h
NOTE: “-” Don’t care, can be set to VDDIO or VSS level
- This command has no effect for driver output, only register value is updated.
-This command defines read/ write scanning direction of frame memory.
-This command makes no change on the other driver status.
-Bit Assignment
Bit NAME DESCRIPTION
MY Row Address Order ) )
MX Column Address Order 'gngzﬁoﬁblts controls. MCU to memory write/read
MV Row/Column Exchange
LCD vertical refresh direction control
ML Vertical Refresh Order ‘0’ = LCD vertical refresh Top to Bottom
‘1’ = LCD vertical refresh Bottom to Top
Color selector switch control
RGB RGB-BGR ORDER ‘0’ =RGB color filter panel,
‘1"=BGR color filter panel
ML: Vertfical H?Jfresh Orders!
Top-Left fdermaorye
ML="0"+
Description
Top-Left | armange
ML="1"¢ KD
M
RGH: RGB-BGR Orders
RGB="0" RGE="1"+
Driver 1T+ Driver 1C+
+ o o + + i +
+ e + + o e +
LZD Panel+ LD Panel+
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Restriction D2, D1 and DO of the 1% parameter are set to “00” internally.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence MY=0,MX=0,MV=0,ML=0,RGB=0,
Default S/W Reset MY=0,MX=0,MV=0,ML=0,RGB=0,
H/W Reset MY=0,MX=0,MV=0,ML=0,RGB=0,
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5.2.29. IDMOFF (38H): Idle Mode Off

Address (MIPI) 38h
(MDDI/SPI) 0x3800
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
IDMOFF Write 0 0 1 1 1 0 0 0 (38H)
1* Parameter No Parameter -

NOTE: “-” Don't care, can be set to VDDIO or VSS level

-This command is used to recover from Idle mode on.

-There will be no abnormal visible effect on the display mode change transition.

Description | |, he idle off mode,

1. LCD can display 4k, 65k, 262k and 16.7M —colors.
2. Normal frame frequency is applied.

Restriction | -This command has no effect when module is already in idle off mode.

Status Availability

Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes

Status Default Value

Default Power On Sequence Idle Mode Off

S/W Reset Idle Mode Off

H/W Reset Idle Mode Off
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5.2.30. IDMON (39H): Idle Mode On

Address (MIPI) 39h
(MDDI/SPI) 0x3900
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
IDMON Write 0 0 1 1 1 0 0 1 (39H)
1* Parameter No Parameter -

NOTE: “-” Don't care, can be set to VDDIO or VSS level

-This command is used to enter into |dle mode on.
-There will be no abnormal visible effect on the display mode change transition.
-In the idle on mode,
1. Color expression is reduced. The primary and the secondary colors using MSB of each
R,G and B in the Frame Memory, 8 color depth data is displayed.
2. 8-Color mode frame frequency is applied.
3. Exit from IDMON by Idle Mode Off (38H) command
(Example)+
Top-Left Memon
Description Ul :
“x* Don't care
Color R, ReRs R4R3 Rz R1 RO G7GGG5G4636261G0 B7 BsBs B4B3B4BlBQ
Black OXXXXXXX OXXXXXXX OXXXXXXX
Blue OXXXXXXX OXXXXXXX IXXXXXXX
Red IXXXXXXX OXXXXXXX OXXXXXXX
Magenta IXXXXXXX OXXXXXXX IXXXXXXX
Green OXXXXXXX IXXXXXXX OXXXXXXX
Cyan OXXXXXXX TIXXXXXXX IXXXXXXX
Yellow IXXXXXXX IXXXXXXX OXXXXXXX
White IXXXXXXX IXXXXXXX IXXXXXXX
Restriction < | This command has no effect when module is already in idle on mode.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Idle Mode Off
S/W Reset Idle Mode Off
H/W Reset Idle Mode Off
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5.2.31. COLMOD (3AH): Interface Pixel Format

Address (MIPI) 3Ah
(MDDI/SPI) 0x3A00
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
COLMOD Write 0 0 1 1 1 0 1 0 (3AH)
1 Parameter Write VIPF3 | VIPF2 | VIPF1 | VIPFO D3 IFPF2 | IFPF1 | IFPFO 77h

NOTE: “-” Don't care, can be set to VDDIO or VSS level

Description

IFPF[2:0

011

12-bits/pixel

101

16-bits/pixel

110

18-bits/pixel

111

~N|o|ow

24-bits/pixel

Others are no define and invalid

VIPF[3:0]

0101

16-bits/pixel (1-times data transfer)

0110

18-bits/pixel (1-times data transfer)

0111

~N|o (o

24-bits/pixel (1-times data transfer)

1110

14

24-bits/pixel (3-times data transfer)

Others are no define and invalid

depth information.

This command is used to define the format of RGB picture data, which is to be transferred via the MCU interface and
RGB interface. The formats are shown in the table:

Notel: In 12-bits/Pixel, 16-bits/Pixel or 18-bits/Pixel mode, the LUT is applied to transfer data into the Frame Memory.
Note2: When RGB I/F the 12-bit/pixel don’t care
Note 3: When VIPF[3:0]="1110",8-bits data width of 3-times transfer is used to transmit 1 pixel data with the 24-bits color

Restriction

There is no visible effect until the Frame Memory is written to.

Status

Availability

Normal Mode On, Idle Mode Off, Sleep Out

Register

Normal Mode On, Idle Mode On, Sleep Out

Yes

Availability

Partial Mode On, Idle Mode Off, Sleep Out

Partial Mode On, Idle Mode On, Sleep Out

Sleep In

Status

Default Value

IFPF[2:0]

VIPF[3:0]

Default

Power On Sequence

111 (24-bits/pixel)

0111 (24-bits/pixel)

S/W Reset

111 (24-bits/pixel)

0111 (24-bits/pixel)

H/W Reset

111 (24-bits/pixel)

0111 (24-bits/pixel)
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5.2.32. RAMWRCNT (3CH): Memory Write Continue

Address (MIPI) 3Ch
(MDDI/SPI) 0x3C00
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
RAMWRCNT Write 0 0 1 1 1 1 0 0 (3CH)
1* Parameter Write D7 D6 D5 D4 D3 D2 D1 DO -
| Write \ \ \ \ \ \ | \ |
N™ Parameter Write D7 D6 D5 D4 D3 D2 D1 DO -

NOTE: “-” Don't care, can be set to VDDIO or VSS level

-This command is used to transfer data from MCU to frame memory continuing from the pixel location following the
previous 2CH or 3CH command

-This command makes no change to the other driver status.

o -When this command is accepted, the column register and the row register are not reset to the Start Column/Start Row
Description positions.

-The Start Column/Start Row positions are different in accordance with MADCTR setting.

-Sending any other command can stop Frame Write.

In all color modes, there is no restriction on length of parameters.

480x864 memory base
480x864x24-bits memory can be written by this command

Restriction
Memory range: (0000h,0000h) -> (01DFh, 035Fh)
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Contents of memory is set randomly
S/W Reset Contents of memory is not cleared
H/W Reset Contents of memory is not cleared
© ORISE Technology Co., Ltd. 61 JUN. 14, 2012

Proprietary & Confidential Preliminary Version 0.92



B 2 & &

Orise TECH

Preliminary

OTMB8009A

5.2.33. RAMRDCNT (3EH): Memory Read Continue

Address (MIPI) 3Eh
(MDDI/SPI) 0x3E00
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
RAMRDCNT Write 0 0 1 1 1 1 1 0 (3EH)
1* Parameter Read D7 D6 D5 D4 D3 D2 D1 DO -
| Read \ | \ \ \ \ | \ |
(N+1)™ Parameter Read D7 D6 D5 D4 D3 D2 D1 DO -

NOTE: “-” Don't care, can be set to VDDIO or VSS level

-This command is used to transfer data from frame memory to MCU if there is wanted to continue memory write after 2EH
command.
-This command makes no change to the other driver status.
-When this command is accepted, the column register and the row register are not reset to the Start Column/Start Row
Description positions.
-The Start Column/Start Row positions are different in accordance with MADCTR setting.
-Then D[23:0] is read back from the frame memory and the column register and the row register incremented.
-Frame Read can be canceled by sending any other command.
L -In all color modes, the Frame Read is always 24-bits and there is no restriction on length of parameters.
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence Contents of memory is set randomly
S/W Reset Contents of memory is not cleared
H/W Reset Contents of memory is not cleared
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5.2.34. WRTESCN (44H): Write TE Scan Line

Address (MIPI) 44h
(MDDI/SPI) 0x4400
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
WRTESCN Write 0 1 0 0 0 1 0 0 (44H)
1* Parameter Write N15 N14 N13 N12 N11 N10 N9 N8 -
2" Parameter Write N7 N6 N5 N4 N3 N2 N1 NO -

NOTE: “-” Don't care, can be set to VDDIO or VSS level

-This command turns on the display module’s TE signal when the display module reaches line N.
Description | - When setting N=0, it is equivalent to 35H, M=0.
Restriction | -The command takes affect with the end of one frame.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence 0000h
S/W Reset 0000h
H/W Reset 0000h
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5.2.35. RDSCNL (45H): Read Scan Line

Address (MIPI) 45h
(MDDI/SPI) 0x4500 ~ 0x4501
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDSCNL Write 0 1 0 0 0 1 0 1 (45H)
1* Parameter Read N15 N14 N13 N12 N11 N10 N9 N8 xxh
2" Parameter Read N7 N6 N5 N4 N3 N2 N1 NO xxh

NOTE: “-” Don't care, can be set to VDDIO or VSS level

-This read byte returns the current scan line.
st . H
Description -The 1° parameter: N line MSB
-The 2™ parameter: N line LSB
Restriction | None
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence xxh
Default S/W Reset xxh
H/W Reset xxh
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5.2.36. WRDISBV (51H) Write Display Brightness

Address (MIPI) 51h
(MDDI/SPI) 0x5100
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
WRDISBV Write 0 1 0 1 0 0 0 1 (51H)
00
st . DBV DBV DBV DBV DBV DBV DBV DBV
1> Parameter Write 7 6 5 4 3 2 1 0 F|F

NOTE: “-” Don't care, can be set to VDDIO or VSS level

- This command is used to adjust the brightness value of the display.
- It should be checked what is the relationship between this written value and output brightness of the display. This
Description relationship is defined on the display module specification.
- In principle relationship is that 00h value means the lowest brightness and FFh value means the highest brightness.
Restriction |-
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 00h
Default S/W Reset ooh
H/W Reset 00h
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5.2.37. RDDISBYV (52H) Read Display Brightness Value

Address (MIPI) 52h
(MDDI/SPI) 0x5200
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDDISBV Write 0 1 0 1 0 0 1 0 (52H)
st DBV DBV DBV DBV DBV DBV DBV DBV
1~ Parameter Read 7 6 5 4 3 2 1 0 xxh

NOTE: “-” Don't care, can be set to VDDIO or VSS level

- This command returns the brightness value of the display.
- It should be checked what the relationship between this returned value and output brightness of the display. This
relationship is defined on the display module specification.
- In principle the relationship is that 00h value means the lowest brightness and FFh value means the highest brightness.
- See command “Write Display Brightness (51H)".
-This command can be used to read the brightness value of the display also when Display brightness control is in
Description | automatic mode.
- Write CTRL Display (53H)” bit DB = ‘1"
- DBVI[7:0] is reset when display is in sleep-in mode.
- DBV[7:0] is ‘0’ when bit BCTRL of “Write CTRL Display (53H)” command is ‘0’.
- DBV[7:0] is manual set brightness specified with “Write CTRL Display (53H)” command when bit BCTRL is ‘1’ and bit A
of “Write CTRL Display (53H)” command is ‘0’.
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On;, Idle Mode On, Sleep Out Yes
SleepIn Yes
Status Default Value
Power On Sequence 00h
Default S/W Reset 00h
H/W Reset 00h
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Address (MIPI) 53h
(MDDI/SPI) 0x5300
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
WRCTRLD Write 0 1 0 1 0 0 1 1 (53H)
00
1* Parameter Write - - BCTRL - DD BL - - |
FF

NOTE: “-” Don't care, can be set to VDDIO or VSS level

- This command is used to control ambient light, brightness and gamma settings.
BCTRL : Brightness Control Block On/Off. This bit is always used to switch brightness for display and keyboard.
‘0’ = Off (Brightness registers are 00h, DBV[7..0] and KBV[7..0])
‘1’ = On (Brightness registers are active, according to the other parameters.)
DD : Display Dimming
‘0’ = Display Dimming is off
Description ‘1’ = Display Dimming is on
BL : Backlight On/Off
‘0’ = Off (Completely turn off backlight circuit. Control lines must be low. )
‘1’=0n
- Dimming function is adapted to the brightness registers for display and keyboard when bit BCTRL is changed at DD=1,
e.g. BCTRL: 0->1o0r1->0.
- When BL bit change from “On” to “Off", backlight is turned off
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 00h
Default SIW Reset 00h
H/W Reset 00h
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5.2.39. RDCTRLD (54H) Read CTRL Display

Address (MIPI) 54h
(MDDI/SPI) 0x5400
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDCTRLD Write 0 1 0 1 0 1 0 0 (54H)
1* Parameter Read - - BCTRL - DD BL - - xxh

NOTE: “-” Don't care, can be set to VDDIO or VSS level

- This command returns ambient light and brightness control values, see command “9.2.35 Write CTRL Display (53H) ".
BCTRL: Brightness Control Block On/Off. This bit is always used to switch brightness for display and keyboard.
‘0" = Off
‘1’=0n
o DD: Display Dimming
Description
‘0’ = Display Dimming is off
‘1’ = Display Dimming is on
BL: Backlight On/Off, This bit is always controlled by the user
‘0’ = Off (completely turn off backlight circuit)
‘1’=0n
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 00h
Default S/W Reset 00h
H/W Reset 00h
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5.2.40. WRCABC (55H) Write Content Adaptive Brightness Control

Address (MIPI) 55h
(MDDI/SPI) 0x5500
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
WRCABD Write 0 1 0 1 0 1 0 1 (55H)
1* Parameter Write - - - - - - c1 Co xxh

NOTE: “-” Don't care, can be set to VDDIO or VSS level

- This command is used to set parameters for image content based adaptive brightness control functionality.
- There is possible to use 4 different modes for content adaptive image functionality, which are defined on a table below.
C1l Co0 Function
Description 0 0 Off
0 1 User Interface Image (Ul)
1 0 Still Picture (ST)
1 1 Moving Image (MV)
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 00h
Default SIW Reset ooh
H/W Reset 00h
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5.2.41. RDCABC (56H) Read Content Adaptive Brightness Control

Address (MIPI) 56h
(MDDI/SPI) 0x5600
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDCABC Write 0 1 0 1 0 1 1 0 (56H)
1* Parameter Read - - - - - - c1 Co xxh

NOTE: “-” Don't care, can be set to VDDIO or VSS level

- This command is used to read the settings for image content based adaptive brightness control functionality.
- There is possible to use 4 different modes for content adaptive image functionality, which are defined on a table below.
Description C1 Co Function
0 0 Off
0 1 User Interface Image (Ul)
1 0 Still Picture (ST)
1 1 Moving Image (MV)
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 00h
Default SIW Reset ooh
H/W Reset 00h
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5.2.42. WRCABCMB (5EH) Write CABC Minimum Brightness

Address (MIPI) 5Eh
(MDDI/SPI) 0x5E00
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
WRCABCMB Write 0 1 0 1 1 1 1 0 (5EH)
st . CMB CMB CMB CMB CMB CMB CMB CMB 00
1> Parameter Write |
7 6 5 4 3 2 1 0 FE

NOTE: “-” Don't care, can be set to VDDIO or VSS level

- This command is used to set the minimum brightness value of the display for CABC function.
D I - In principle relationship is that 00h value means the lowest brightness for CABC and FFh value means the highest
escription .
brightness for CABC.
Restriction |-
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 00h
Default SIW Reset 00h
H/W Reset 00h
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5.2.43. RDCABCMB (5FH) Read CABC Minimum Brightness

Address (MIPI) 5Fh
(MDDI/SPI) 0x5F00
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDCABCMB Write 0 1 0 1 1 1 1 1 (5FH)
st CMB | CMB | CMB | CMB | CMB | CMB | CMB | CMB
1~ Parameter Read 7 6 5 4 3 D) 1 0 xxh

NOTE: “-” Don't care, can be set to VDDIO or VSS level

- This command returns the minimum brightness value of CABC function.
Description | - In principle the relationship is that 00h value means the lowest brightness and FFh value means the highest brightness.
- See command “Write CABC Minimum Brightness (5EH)".
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 00h
Default SIW Reset 00h
H/W Reset 00h
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Address (MIPI) 68h
(MDDI/SPI) 0x6800
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDPWMSDR Write 0 1 1 0 1 0 0 0 (68H)
1* Parameter Read D7 D6 0 0 0 0 0 x0h

NOTE: “-” Don't care, can be set to VDDIO or VSS level

D7 : Register Loading Detection

Description | D6 : Functionality Detection

Control Self-Diagnostic Result (68H)” command, it is not necessary to implement.

- This command indicates the status of the display self-diagnostic results for automatic brightness control after Sleep Out
command as described as below:

- When “Read Display Self-Diagnostic Result (OFH)” command covers the function for “Read Automatic Brightness

Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 00h
Default S/W Reset ooh
H/W Reset 00h
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5.2.45. RDBWLB (70H) Read Back/White Low Bits

Address (MIPI) 70h
(MDDI/SPI) 0x7000
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDBWLB Write 0 1 1 1 0 0 0 0 (70H)
st Bkx Bkx Bky Bky Wx Wx Wy Wy
1~ Parameter Read 1 0 1 0 1 0 1 0 xxh
NOTE: “-” Don't care, can be set to VDDIO or VSS level
- This command returns the lowest bits of black and white color characteristics.
o Black: Bkx and Bky
Description
White: Wx and Wy
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence xxh
Default S/W Reset xxh
H/W Reset xxh
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5.2.46. RDBkx (71H) Read Bkx
Address (MIPI) 71h
(MDDI/SPI) 0x7100
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDBkx Write 0 1 1 1 0 0 0 1 (71H)
st Bkx Bkx Bkx Bkx Bkx Bkx Bkx Bkx
1~ Parameter Read 9 8 7 6 5 4 3 ) xxh
NOTE: “-” Don't care, can be set to VDDIO or VSS level
. - This command returns the Bkx bits (Bkx[9:2]) of black color characteristics.
Description
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence xxh
Default S/W Reset xxh
H/W Reset xxh
5.2.47. RDBKky (72H) Read Bky
Address (MIPI) 72h
(MDDI/SPI) 0x7200
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDBky Write 0 1 1 1 0 0 1 0 (72H)
st Bky Bky Bky Bky Bky Bky Bky Bky
1> Parameter Read 9 8 7 6 5 4 3 > xxh
NOTE: “-” Don’t care, can be set to VDDIO.or VSS level
y . - This command returns the Bky bits (Bky[9:2]) of black color characteristics.
Description
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence xxh
Default S/W Reset xxh
H/W Reset xxh
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5.2.48. RDWx (73H) Read Wx

Address (MIPI) 73h
(MDDI/SPI) 0x7300
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDWx Write 0 1 1 1 0 0 1 1 (73H)
st Wx Wx Wx Wx Wx Wx Wx Wx
1~ Parameter Read 9 8 7 6 5 4 3 2 xxh
NOTE: “-” Don't care, can be set to VDDIO or VSS level
- - This command returns the Wx bits (Wx[9:2]) of white color characteristics.
Description
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence xxh
Default S/W Reset xxh
H/W Reset xxh
5.2.49. RDWYy (74H) Read Wy
Address (MIPI) 74h
(MDDI/SPI) 0x7400
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDWYy Write 0 1 1 1 0 1 0 0 (74H)
st Wy Wy Wy Wy Wy Wy Wy Wy
1> Parameter Read 9 8 7 6 5 4 3 5 xxh
NOTE: “-” Don’t care, can be set to VDDIO.or VSS level
y . - This command returns.the Wy bits (Wy[9:2]) of white color characteristics.
Description
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence xxh
Default S/W Reset xxh
H/W Reset xxh
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5.2.50. RDRGLB (75H) Read Red/Green Low Bits

Address (MIPI) 75h
(MDDI/SPI) 0x7500
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDRGLB Write 0 1 1 1 0 1 0 1 (75H)
st Rx RX Ry Ry Gx Gx Gy Gy
1~ Parameter Read 1 0 1 0 1 0 1 0 xxh
NOTE: “-” Don't care, can be set to VDDIO or VSS level
- This command returns the lowest bits of red and green color characteristics.
o Red: Rx and Ry
Description
Green: Gx and Gy
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence xxh
Default S/W Reset xxh
H/W Reset xxh
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5.2.51. RDRXx (76H) Read Rx

Address (MIPI) 76h
(MDDI/SPI) 0x7600
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDRx Write 0 1 1 1 0 1 1 0 (76H)
st Rx RX RX RX RX RX RX Rx
1~ Parameter Read 9 8 7 6 5 4 3 2 xxh
NOTE: “-” Don't care, can be set to VDDIO or VSS level
. - This command returns the Rx bits (Rx[9:2]) of red color characteristics.
Description
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence xxh
Default S/W Reset xxh
H/W Reset xxh
5.2.52. RDRYy (77H) Read Ry
Address (MIPI) 77h
(MDDI/SPI) 0x7700
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDRy Write 0 1 1 1 0 1 1 1 (77H)
st Ry Ry Ry Ry Ry Ry Ry Ry
1> Parameter Read 9 8 7 6 5 4 3 5 xxh
NOTE: “-” Don’t care, can be set to VDDIO.or VSS level
y . - This command returns-the Ry bits (Ry[9:2]) of red color characteristics.
Description
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence xxh
Default S/W Reset xxh
H/W Reset xxh
© ORISE Technology Co., Ltd. 78 JUN. 14, 2012

Proprietary & Confidential

Preliminary Version 0.92




B’ R Preliminary

Orise TECH

OTMB8009A

5.2.53. RDGx (78H) Read Gx

Address (MIPI) 78h
(MDDI/SPI) 0x7800
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDGx Write 0 1 1 1 1 0 0 0 (78H)
st Gx Gx Gx Gx Gx Gx Gx Gx
1~ Parameter Read 9 3 7 6 5 4 3 > xxh
NOTE: “-” Don't care, can be set to VDDIO or VSS level
. - This command returns the Gx bits (Gx[9:2]) of green color characteristics.
Description
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence xxh
Default S/W Reset xxh
H/W Reset xxh
5.2.54. RDGy (79H) Read Gy
Address (MIPI) 79h
(MDDI/SPI) 0x7900
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDGy Write 0 1 1 1 1 0 0 1 (79H)
st Gy Gy Gy Gy Gy Gy Gy Gy
1> Parameter Read 9 8 7 6 5 2 3 P xxh
NOTE: “-” Don’t care, can be set to VDDIO.or VSS level
y . - This command returns-the Gy bits (Gy[9:2]) of green color characteristics.
Description
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence xxh
Default S/W Reset xxh
H/W Reset xxh
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5.2.55. RDBALB (7AH) Read Blue/AColour Low Bits

Address (MIPI) 7Ah
(MDDI/SPI) 0x7A00
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDBALB Write 0 1 1 1 1 0 1 0 (7AH)
st Bx Bx By By AXx AXx Ay Ay
1~ Parameter Read 1 0 1 0 1 0 1 0 xxh
NOTE: “-” Don't care, can be set to VDDIO or VSS level
- This command returns the lowest bits of blue and A color characteristics.
o Blue: Bx and By
Description
A: Ax and Ay
- If Ais not used Ax[1:0] and Ay[1:0] bits are set to ‘O’s.
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence xxh
Default S/W Reset xxh
H/W Reset xxh
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5.2.56. RDBXx (7BH) Read Bx

Address (MIPI) 7Bh
(MDDI/SPI) 0x7B00
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDBx Write 0 1 1 1 1 0 1 1 (7BH)
st Bx Bx Bx Bx Bx Bx Bx Bx
1~ Parameter Read 9 3 7 6 5 4 3 2 xxh
NOTE: “-” Don't care, can be set to VDDIO or VSS level
. - This command returns the Bx bits (Bx[9:2]) of blue color characteristics.
Description
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence xxh
Default S/W Reset xxh
H/W Reset xxh
5.2.57. RDBy (7CH) Read By
Address (MIPI) 7Ch
(MDDI/SPI) 0x7C00
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDBy Write 0 1 1 1 1 1 0 0 (7CH)
st By By By By By By By By
1> Parameter Read 9 8 7 6 5 2 3 5 xxh
NOTE: “-” Don’t care, can be set to VDDIO.or VSS level
y . - This command returns the By bits (By[9:2]) of blue color characteristics.
Description
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence xxh
Default S/W Reset xxh
H/W Reset xxh
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5.2.58. RDAX (7DH) Read Ax

Address (MIPI) 7Dh
(MDDI/SPI) 0x7D00
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDAX Write 0 1 1 1 1 1 0 1 (7DH)
st AX AX AX AX AX AX AX AX
1~ Parameter Read 9 8 7 6 5 4 3 2 xxh
NOTE: “-” Don't care, can be set to VDDIO or VSS level
- This command returns the Ax bits (Ax[9:2]) of A color characteristics.
Description |- Ax[9:2] are set to ‘O’s if they are not used.
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence xxh
Default S/W Reset xxh
H/W Reset xxh
5.2.59. RDAy (7EH) Read Ay
Address (MIPI) 7Eh
(MDDI/SPI) 0x7EO00
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDAy Write 0 1 1 1 1 1 1 0 (7EH)
st Ay Ay Ay Ay Ay Ay Ay Ay
1> Parameter Read 9 8 7 6 5 4 3 5 xxh
NOTE: “-” Don't care, can be set to VDDIO or VSS level
- This command returns the Ay bits (Ay[9:2]) of A color characteristics.
Description |- Ay[9:2] are set to ‘O’s if they are not used.
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence xxh
Default SIW Reset xoxh
H/W Reset xxh
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5.2.60. RDDDBSTR (A1H): Read DDB Start

Address (MIPI) Alh

(MDDI/SPI) 0XA100 ~ 0xA104
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDDDBSTR Write 1 0 1 0 0 0 0 1 (ALH)
st Read ID41 | D41 | D41 | D41 | D41 | D41 | D41 | D41

1" Parameter 15 14 13 12 11 10 9 8 01h
nd Read D41 | D41 | D41 | D41 | D41 | D41 | D41 | D41

2" Parameter 7 6 5 4 3 5 1 0 8Bh
d Read ID42 | D42 | D42 | D42 | D42 | D42 | 1D42 | D42

3" Parameter 15 14 13 12 11 10 9 8 80h
th Read ID42 | D42 | D42 | D42 | D42 | D42 | D42 | D42

4" Parameter 7 5 5 4 3 5 1 0 09h

5™ parameter Read 1 1 1 1 1 1 1 1 FFh

NOTE: “-” Don't care, can be set to VDDIO or VSS level

- The command reads identifying and descriptive information from the peripheral. This information is organized in the Device
Descriptor Block(DDB) stored on the peripheral.
- The format of returned data is as follows:
Parameter 1: MSB byte of Supplier ID.
Parameter 2: LSB byte of Supplier ID.
Description | Parameter 3: MSB byte of Display module ID.
Parameter 4: LSB byte of Display module ID.
Parameter 5: FFh
The read sequence can be interrupted by any command and it can be continued by A8H command.
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence XXh
Deigyh S/W Reset XXh
H/W Reset XXh
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5.2.61. RDDDBCNT (A8H): Read DDB Continue

Address (MIPI) A8h
(MDDI/SPI) 0xA800 ~ 0xA804
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDDDBCNT Write 1 0 1 0 1 0 0 0 (A8H)
st Read ldxx ldxx ldxx ldxx ldxx ldxx ldxx ldxx
1™ Parameter xxh
nn nn nn nn nn nn nn nn
nd Read ldxx ldxx ldxx ldxx ldxx ldxx ldxx ldxx
2" Parameter xxh
nn nn nn nn nn nn nn nn
Read - - - - - - p - xxh
N" Parameter Read ldxx ldxx ldxx ldxx ldxx ldxx ldxx ldxx wxh
nn nn nn nn nn nn nn nn

NOTE: “-" Don't care, can be set to VDDIO or VSS level

- This command returns supplier’s identification and display module model/revision information from the point where
o RDDDBSTR command was interrupted by an other command.
Description | _ See more on A1H command.
Restriction
Status Availability

Normal Mode On, Idle Mode Off, Sleep Out Yes

Register Normal Mode On, Idle Mode On, Sleep Out Yes

Availability Partial Mode On, Idle Mode Off, Sleep Out Yes

Partial Mode On, Idle Mode On, Sleep Out Yes

Sleep In Yes

Status Default Value

Power On Sequence XXh

Default SIW Reset XXh

H/W Reset XXh
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5.2.62. RDFCS (AAH): Read First Checksum

Address (MIPI) AAh
(MDDI/SPI) 0xAAO00
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDFCS Write 1 0 1 0 1 0 1 0 (AAH)
st FCS FCS FCS FCS FCS FCS FCS FCS
1~ Parameter Read 7 6 5 4 3 2 1 0 xxh

NOTE: “-” Don't care, can be set to VDDIO or VSS level

- This command returns the first checksum what has been calculated from area registers and the frame memory after the
Description write access to those registers and/or frame memory has been done.

- It will be necessary to wait 150ms after there is the last write access on area registers before there can read this
Restriction checksum value.

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 00h
Default S/W Reset 00h
H/W Reset 00h
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5.2.63. RDCCS (AFH): Read Continue Checksum

Address (MIPI) AFh
(MDDI/SPI) 0xAFO00
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDCCS Write 1 0 1 0 1 1 1 1 (AFH)
st CCs CCs CCs CCs CCs CCs CCs CCSs
1~ Parameter Read 7 6 5 4 3 5 1 0 xxh

NOTE: “-” Don't care, can be set to VDDIO or VSS level

- This command returns the continue checksum what has been calculated continuously after the first checksum has
. calculated from area registers and the frame memory after the write access to those registers and/or frame memory has
Description been done.

- It will be necessary to wait 300ms after there is the last write access on area registers before there can read this
Restriction checksum value in the first time.

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 00h
Default SIW Reset 00h
H/W Reset 00h
5.2.64. RDID1 (DAH): Read ID1
Address (MIPI) DAh
(MDDI/SPI) 0xDAO0O
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDID1 Write 1 1 0 1 1 0 1 0 (DAH)
st ID1 ID1 ID1 ID1 ID1 ID1 ID1 ID1
1> Parameter Read 7 6 5 4 3 > 1 0 40h

NOTE: “-” Don’t care, can be set to VDDIO or VSS level

. - This read byte identifies the display module’s manufacturer.
Description
Restriction |- None
Status Availability

Normal Mode On, Idle Mode Off, Sleep Out Yes

Register Normal Mode On, Idle Mode On, Sleep Out Yes

Availability Partial Mode On, Idle Mode Off, Sleep Out Yes

Partial Mode On, Idle Mode On, Sleep Out Yes

Sleep In Yes

Status Default Value

Power On Sequence 40h

Default SIW Reset 40h

H/W Reset 40h
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5.2.65. RDID2 (DBH): Read ID2

Address (MIPI) DBh
(MDDI/SPI) 0xDBO00
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDID2 Write 1 1 0 1 1 0 1 1 (DBH)
st ID2 ID2 ID2 ID2 ID2 ID2 ID2 ID2
1> Parameter Read 7 6 5 2 3 > 1 0 00h

NOTE: “-” Don't care, can be set to VDDIO or VSS level

- This read byte is used to track the display module/driver version. It is defined by display supplier (with agreement) and
Description changes each time a revision is made to the display, material or construction specifications.
Restriction |- None
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 00h
Default S/W Reset 0oh
H/W Reset 00h
5.2.66. RDID3 (DCH): Read ID3
Address (MIPI) DCh
(MDDI/SPI) 0xDCO00
Inst / Para Write/Read D7 D6 D5 D4 D3 D2 D1 DO (Code)
RDID3 Write 1 1 0 1 1 1 0 0 (DCH)
st ID3 ID3 ID3 ID3 ID3 ID3 ID3 ID3
1> Parameter Read 7 6 5 4 3 5 1 0 00h
NOTE: “-” Don't care, can be set to VDDIO or VSS level
Description |- This read byte identifies the display module/driver.
Restriction |- None
Status Availability
Redist Normal Mode On, Idle Mode Off, Sleep Out Yes
A\?é?i:ztilri Normal Mode On, Idle Mode On, Sleep Out Yes
ty Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Power On Sequence 00h
Default S/W Reset 00h
H/W Reset 00h
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5.3. Customer Command List and Description (Manufacturer Command Set / Command 2)

(1) MIPI IF Enable access command 2 registers:

Write Register OxFFh with parameter 0x80h + 0x09h + 0x01h
v

Write Register 0x00h with parameter 0x80h
v

Write Register OxFFh with parameter Ox80h + 0x09h

(2) Other IF Enable access command 2 registers:

Write Register 0xFFO0h with parameter 0x0080h
L 2

Write Register 0xFFO1h with parameter 0x0009h
L 2

Write Register 0xFF02h with parameter 0x0001h
v

Write Register 0XFF80h with parameter 0x0080h

L 2

Write Register OxFF81h with parameter 0x0009h
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5.3.1. ADRSFT (0000h): Address Shift Function

Address 00h
(spﬁ\/?zdcr/erjsom) 0000h (0x01% parameter)
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 0 0 0 0 0 0 0 0
Parameter Write SFT7 | SFT6 | SFT5 | SFT4 | SFT3 | SFT2 | SFT1 | SFTO 00h

- Address shift function can be enable when EXTC=1. (EXTC bit at $FF00h)
Description |- SFT[7:0] can define the parameter counter number of command 2 register

Status Default Value
Default OTP un-programmed No OTP Support
OTP Programmed No OTP Support
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5.3.2. CMD2_ENAL1 (FFOOh): Enable Access Command 2 & Software EXTC Enable

Address FFh
Address _ st _ rd
(SPII2C/MDDI) FFOOh ~ FFO2h (0x01™ ~ 0x03™ parameter)
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 1 1 1 1 1 1
1° Parameter Write PW15 | PW14 | PW13 | PW12 | PWI11 | PW10 | PW9 Pw8 00h
2" Parameter Write PwW7 PW6 PW5 Pw4 PW3 Pw2 Pw1 PWO 00h
3" Parameter Write 0 0 0 0 0 0 0 EXTC 00h
- To enter in Command 2 Mode, please let PW[15:8] = 80h and PW[7:0] = 09h
Description | - To enable write function of Command 2 & enable parameter shift function, please let EXTC = 1h.
Status Default Value
Default OTP un-programmed No OTP Support
OTP Programmed No OTP Support
5.3.3. CMD2_ENA2 (FF80h): Enable Access Orise Command 2
Address FFh
Address sh th
(SPI/I2C/MDDI) FF80h ~ FF81h (0x81™" ~ 0x82™" parameter)
Inst. / Para. Write/Read B[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 1 1 1 1 1 1
129" Parameter Wirite OPW15({0OPW14|0OPW13|OPW12|OPW11 [OPW10| OPW9 | OPW8 00h
130" Parameter Write OPW?7 | OPW6 | OPW5 | OPW4 | OPW3 | OPW2 | OPW1 | OPWO 00h
- To enter in Orise Command 2 Mode, please let OPW[15:8] = 80h and OPW([7:0] = 09h
Description | -To enable write function of Command 2 & enable parameter shift function, please let EXTC = 1h.
Status Default Value
Default OTP un-programmed No OTP Support
OTP Programmed No OTP Support
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5.3.4. OTPSEL (A000h): Gamma 2.2 OTP Select Region

Address AOh
(spﬁ\/?zdcr/er\jsom) A00Oh (0x01°' parameter)
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 0 1 0 0 0 0 0 AOh
reg_gm
Parameter Write/Read 0 0 0 0 0 0 0 a_otp_s 00h
el

Select Gamma 2.2 OTP Region
0 : Select Gamma 2.2 OTP Area 1 to program

o 1 : Select Gamma 2.2 OTP Area 2 to program

Description
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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5.3.5. MIPISET1 (B080h): MIPI Setting 1
Address BOh
Address _ st _ th
(SPI/12C/MDDI) B080h ~ B084h (0x81™ ~ 0x85™ parameter)
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 0 1 1 0 0 0 0 BOh
129‘h Parameter Write/Read 0 0 0 reg_mipi_tlpx0 0oh
130" Parameter Write/Read reg_mipi_tlpx1 reg_mipi_tlpx2 01h
1315[ Parameter Write/Read 0 | 0 | 0 | 0 reg_mipi_tXtimeadj 00h
132" parameter Write/Read reg_mipi_ttago reg_mipi_ttasure 30h
133rd Parameter Write/Read reg_mipi_ttaget 04h
Host to Display TTA-GO(SLAV
BTA _TTA-GO( MASTER req_mipi_ttago EME o
I —— I I J—_IA[’ | B = ¢ I ) LPDT/ LP Data Transmissions _
| ety | | [ T o
l—| | I R A
I I I I [
| | | |
| I | | I I
| I | | I I
[ | | [ I I
TT!:SUR SEAd TTA-GET(SLAVE | l
1 / 7 | | | etime | * |¢|+I¢| P
reg_tipx0 reg_tlpx0
osc enable timet reg_ttasure reg_ttaget req_tipx0 reg_tipxl reg. tipx1:
Description . o
Bit Description Value
reg_mipi_tlpx0 Rx Ipm state timeout signal step: 4’'h0~4'hF (osc x (1+step))
reg_mipi_tlpx1 RX Ipm state timeout signal step: 4’'h0~4'hF (osc x (1+step))
reg_mipi_tlpx2 RX_to_TX LP11 step: 4’'h0~4’hF (osc x (1+step))
reg_mipi_txtimeadj |LPM transmitting time step: 4'h0~4’hF (osc x (1+step))
reg_mipi_ttago  |Tx->Rx BTA timeout signal step: 4'h0~4'hF (osc x (1+step))
reg_mipi_ttasure |Rx->Tx BTA timeout signal step: 4'h0~4'hF (osc x (1+step))
reg_mipi_ttaget |Tx BTA settle timeout signal step: 8'h0~8'hFF (osc x (1+step))
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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5.3.6. MIPISET2 (BOB2h): MIPI Setting 2

Address BOh
FOEITEES BOB2h ~ BOB4h (0xB3™ ~ 0xB5™ parameter)
(SP1/I2C/MDDI) p
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 0 1 1 0 0 0 0 BOh
179" Parameter Write/Read 0 0 reg_mipi_mp_clk_dly_sel 06h
180" Parameter Write/Read 0 0 reg_mipi_mp_chO_dly_sel 00h
181°% Parameter Write/Read 0 0 reg_mipi_mp_chl_dly sel 00h
Bit Description Value
Description
reg_mipi_mp_clk_dly_sel MIPI Clock Lane Delay 1step = 30pS
reg_mipi_mp_chO _dly sel MIPI DO Lane Delay 1step = 30pS
reg_mipi_mp_chl dly sel MIPI D1 Lane Delay 1step.= 30pS
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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5.3.7. IF_PARAL (B280H) IF Parameter 1

Address B2h
Address st

(SPII2C/MDDI) B280h (0x81™ parameter)
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 0 1 1 0 0 1 0 B2h
th . LUT_IP[LUT_IP[LUT_IP

129" Parameter Write/Read 0 0 1 0 0 M[2] M[1] M[0] 24h

- LUT_IPM[2:0] : This register is used to expand data selection in 16bit mode and 18bit mode.

Data expansion table in case of Green of 16bit Mode and 18bit Mode.

iPM | R[7] | Ri6] | R[5 | R[4] | R3] | RI2] | RIA] | RIO]

0 D[5] D[4] D[3] | DI[2] D[1] D[0] 0 0

1 Di5] | D[4] | pE] | bRy | ppag | by 0 1

2 D[5] D[4] D[3] | DI[2] D[1] D[0] 1 0

3 Di5] | D[4] | pE] | bRy | bl | oDlo] 1 1

4 D[5] D[4] D[3] | DI[2] D[1] D[0] D[5] | D[4] |default

5 Di5] | D[4] | pE] | b2 | ppa] | b | D5 0

6 D[5] D[4] D[3] | DI2] D[1] D[0] D[5] 1

7 Di5] | pf4] | byl bRy | by | by 0 0

Description
Data expansion table in case of Red and Blue of 16bit Mode.
iPM | R[7] |=Rr[6] | R[5 |“R41J“R[B] | R2] | R[] | RIO]
0 D[4] D[3] D[2] D[1] D[0] D[4] 0 0
1 D4] | pE] | b2] | by | plo] | D4 0 1
2 D[4] D[3] D[2] D[1] D[0] D[4] 1 0
3 D4l b3 | p2; | b | p[o] | D4 1 1
4 D[4] D[3] D[2] D[1] D[0] D[4] D[3] D[2] | default
5 D4] | o3 | p2] | bl | po] | b4 | D 0
6 D[4] D[3] D[2] D[1] D[0] D[4] D[4] 1
7 D4] | pE] | b2g | by | po] | D4 0 0
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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5.3.8.

IF_PARA2 (B282H) IF Parameter 2

Address

B2h

Address

(SPI/12C/MDDI)

B282h (0x83" parameter)

Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 0 1 1 0 0 1 0
RGB_u|RGB_u
131" Parameter Write/Read RGB_V|RGB_H|RGB_D|RGB_E 0 0 pdata_f| pdata_f 00h
SP SP P P
req[1] | req[O]
- This command is used to set RGB IF Function.
Symbol Name ‘ Clock polarity set for RGB Interface
. ‘1’ = High level sync clock
REG_VSP Vsync polarity set ‘0’ = Low level sync clock
. ‘1’ = High level sync clock
REG_HSP Hsync polarity set ‘0’ = Low level sync clock
. ‘1’ = data fetched at the falling edge
REG_DP PCLK polarity set ‘0’ = data fetched at the rising edge
. ‘1’ = Low enable for RGB interface
REG_EP Enable polarity set ‘0’ = High enable for RGB interface
REG_VSP
e 0 .
1 — VS_int 1
d
REG_VSP=0
B )
VS_int 1
1
REG_VSP=1
REG_HSP
Description
HS >t 0 _
1 — HS_int 1
i
REG_HSP=0
i )
- HS_int 1
i
REG_HSP=1
REG_DP
B O 0 ain
- PCLK_m
> /1(
REG_DP=0
L [ 0 ain
- PCLK_m
> /1(
REG_DP=1
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REG_EP
B D, 0 i
DE_int
> 1
REG_EP=0
L[ e 0 -
DE_int
> 1
REG_EP=1

-When RGB_VSP=0 ; RGB_HSP=0 ; RGB_DP=0 ; RGB_EP=0

| 1 Frame Time Yy

< »,

: Vertical Back Porch . | Vertical RrontPorch :
. e ———
1

———!
vs_int | | :
[}

HS_int _U_' 1 J—j

!
]
|
|
|
|
|
T

! | - S |
- A l

DE_int ! ! Y A *l i

- : — J -H L=d 1_1 ! )

! | ! i

PCLK_int
| |
(] by ! ' (]
- - L -
Horizontal Back Porch Valid Data Interval Horizontal Front Porch -
. .
|

Hsnt 1| i i i—l
PCLK_int _‘_]—l_l_l_l_L 1L ,'_ 1L - j_ ) 1L - J—_I_Ll_!—I_L‘_

DE._int |

LN
D[23:0] invalid Interval 00 :\_ ) @o Invalid Interval
- | +

—
Latched Data | jnvalid Interva’ 00 :\_-: Invaligi Interval

1 Line Time

A
\

- RGB_UPDATA_FREQ[1:0] : User could set frequency of RAM update from interface.

RGB_UPDAT_FREQI1:0]Frequency(Frame)
00 1
01 2
10 3
11 4
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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5.3.9. PAD_PARA (B390H) IOPAD Parameter
Address B3h
Address _ st _ rd
(SPI/12C/MDDI) B390h ~ B392(0x91™ ~ 0x93™ parameter)
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 0 1 1 0 0 1 1
th } SW_IM | SW_IM | SW_IM | SW_IM SW_GM|[SW_GM | SW_GM
145" Parameter Write/Read 3] ] [ 0] 0 2] [ 0] 00h
th . SW_SM | SW_SM | SW_SR SW_I2C [ sw_I2C
146" Parameter Write/Read X 7 GB 0 0 0 “sAil | SA[o] 00h
‘th . SW_EXP|SW_EXP|SW_EXP[Sw_EXP
147" Parameter Write/Read EN3] EN[Z] EN[1] EN[O] 0 1 0 1 05h

Interface Select

0

Pin_IM[3:0]

1

SW_IM[3:0]

- SW_GM[2:0] : WI

hen SW_EXPEN[2] =1,

- These registers are used to replace the Hardware PIN. Use SW_EXPEN[3:0] to enable Software control.

- SW_IM[3:0] : When SW_EXPEN]3] = 1, this setting replace the Hardware PIN IM.
SW_EXPEN[3]

this setting is valid.

SW_EXPEN[2] Resolution
0 480 x 800
1 SW_GM[2:0]
SW_GM[2:0] Resolution SW_GMJ[2:0] Resolution
000 480 x 800 100 480 x 720
001 480 x 864 101 480 x 640
010 480 x 854 110 480 x 480
011 480 x 800 111 480 x 360

- SW_SMX/SW_SMY/SW_SRGB/SW_I2C_SA[1:0]

Description
Bit Description Value

0 : Write/Read RAM Direction from Left to Right
1: Write/Read RAM Direction from Right to Left

SW X R address ogder %% The fucnction only can be applied when SW_EXPEN[1] = 1. If
SW_EXPEN[1] = 0, The Write/Read RAM Direction is Left to Rgiht.
0 : Write/Read RAM Direction from Up to Down
1 : Write/Read RAM Direction from Down to Up

Shliy>'1Y Cojdmnaddress Order % The fucnction only can be applied when SW_EXPEN[1] = 1. If
SW_EXPEN[1] = 0, The Write/Read RAM Direction is Up to Down.
0 : For RGB filter panel
1: For BGR filter panel

SW_SRGR RGE-BGR Order %% The fucnction only can be applied when SW_EXPEN[1] = 1. If
SW_EXPENT[1] = 0, The order is RGB.
00 : 1001100
01:1001101

SW_I2C_SA[1:0] |Slave address at 12C I/F 10: 1001100
11:1001101
% The fucnction only can be applied when SW_EXPEN[0] = 1.
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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5.3.10. PANSET (B3A6h): Panel Type Setting

Address B3h
ARIETESS B3A6h ~B3A7h (0XA7" ~OxA8" parameter)
(SPI/I2C/MDDI)
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 0 1 1 0 0 1 1
167" Parameter Write/Read 0 0 1 0 ZSIS'F 1 1 1 2Fh
168" Parameter Write/Read 0 0 0 0 0 0 0 %)IS'F 00h
- These registers are used to control panel type
ZIGOPT | ZIGSET Panel Type
0 X Normal Panel
Description ) 0 Normal Panel
1 Pseudo-dot Panel
X: Don't care
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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Address B3h
FOE(EES B3COh ~B3C1h (0xC1* ~0xC2" parameter)
(SPI1/12C/MDDI) p
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 0 1 1 0 0 1 1
193" Parameter Write/Read 0 0 RAMOFF[1:0] RAMOFF_TESTI[2:0] 09h
rampwr | rampwr rampwr rampwr rampwr
194™ Parameter Write/Read on_mddjon_mdd 0 pwr 0 p 0 P 00h
= = on_mipi on_rgb on_cpu
i_spi i_i2c
Bit Description Value

RAMOFFI[1:0]

Turn off SRAM power
condition

2'b00 : Turn off SRAM power only when reset keeps low

2'b01 : Turn off SRAM power when reset keeps low or Ultra Low
Power Mode in sleep-in
2'b10 : Turn off SRAM power when reset keeps low or sleep-in

RAMOFF_TEST[2:0]

SRAM power test mode.

Orsie use only 80001

rampwron_mddi_spi

Force turn on SRAM
power during mddi_spi IF
mode

1110

0: Refer to RAMOFF[1:0]

1: Turn on SRAM power during sleep in mode when IM = 0110 and

Description
P rampwron mddi i2c Force t(‘;m_ on S§§M2 1: Turn on SRAM power during sleep in mode when IM = X111
pwroh_mddi_ fnoc‘)’é‘: unng madi_t=C 5. Refer to RAMOFF[1:0]
ampwron mioi Force t(;‘m_ on SR{A‘I'\'Q 1: Turn on SRAM power during sleep in mode when IM = X101
pwron_mip power duringgp! 0: Refer to RAMOFF[1:0]
1: Turn on SRAM power during sleep in mode when IM = X011,
rampwron_rgb e t(l:.;rn_ on SE'IA'LV' d X100
power auring rgb - Mode |- pafer to RAMOFF[1:0]
1: Turn on SRAM power during sleep in mode when IM = X000,
rampwron_cpu Force tchxrn' on SRA”';/' d X001 and X010
power auring cpu 1= MOode€ g. pefer to RAMOFF[1:0]
Note: X = Don'’t care
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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Address COh
falil ey C080h ~ C088h (0x81% ~ 0x89" parameter)
(SP1/12C/MDDI) p
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 0 0 0 0 COh
129" Parameter Write/Read rtn[15] | rtn[14] | rtn[13] | rtn[12] | rtn[11] | rtn[10] | rtn[9] rtn[8] 00h
130" Parameter Write/Read rtn[7] rtn[6] rtn[5] rtn[4] rtn[3] rtn[2] rtn[1] rtn[0] 5Fh
131% Parameter Write/Read vip[15] | vfp[14] | vip[13] | vip[12] | vfp[11] | vfp[10] | vfp[9] | vfp[8] 00h
132™ Parameter Write/Read vip[7] | vip[6] | vfp[5] | vfp[4] | vfp[3] | vip[2] [ vip[l] | vfp[O] 10h
133" Parameter Write/Read vbp[7] | vbp[6] | vbp[5] | vbp[4] | vbp[3] | vbp[2] | vbp[1l] | vbp[O] 10h
th ) pwrseq | pwrseq | pwrseq | pwrseq | pwrseq | pwrseq | pwrseq | pwrseq
134" Parameter Write/Read “rinas]| rnp1a]| o3| mnp2)| nnpa) rnao)| vy | | 90"
th ) pwrseq | pwrseq | pwrseq | pwrseq | pwrseq | pwrseq | pwrseq | pwrseq
1357 Parameter Write/Read _rtn[7] | _rtn[6] | rtn[5] | rtn[4] ] rtn[3] | . rtn[2] [ rtn[1] [ rtn[O] 5Fh
th . pwrseq | pwrseq | pwrseq | pwrseq | pwrseq | pwrseq | pwrseq | pwrseq
136" Parameter Write/Read vip[7] | viple] | vipis] | viofal | vieral | vip2] | vipa] | viplo] 10h
th . pwrseq | pwrseq | pwrseq [ pwrseq | pwrseq | pwrseq | pwrseq | pwrseq
137" Parameter Write/Read “vop(7]| vbpis] | vbp(s] | _vbplal] vbpi3]| vbpr2]| vbpri]| vbp[o] 10h

- RTN is used to set the cycles of mclk for one line.

SupEpipiy Sy sghydgiigiy S yEpigipl

pekcnti50 |0 ] 1] 2 ]| T st | 0 [ 1 729\ [ d o] o] o |

mclkent_clr

[ ]

1H

1]

— |

J]

J]

- VFP is used to set Vertical front porch ; VBP is used to set Vertical back porch.

OTP Programmed

Set as OTP value

Description
melk WWWMWMMMMW
linecnt clr [
melkent_clr [ [1 1 [1 [ [1 1 1 [ [T
linecn{15:0] { n-5 h-a 0 h3 2 1 o ¥ i 2 Y s 4 X
VFP VBP
- 129™ ~ 133" parameters are used during normal display period; 134" ~ 137" parameters are used for power—on
sequence period.
Status Default Value
Default OTP un-programmed Set as default value
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5.3.13. PTSP1(C092h) Panel Timing Setting Parameter 1

Address COh
falil ey C092h ~ C093h ( 0x93" ~ 0x94"™ parameter )
(SP1/12C/MDDI) p
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 0 0 0 0 COh
th . mek_ mck_ mek_ mek_ mek_ mck_ mck_ mck_
147" Parameter Write/Read shitt2[15]| shift2[14] | shift2[13] | shiftar121] shiftzr11) | shitiozo) | shiftoge) | shifiof | OO0
th : mck_ mck_ mck_ mck_ mck_ mck_ mck_ mck_
148" Parameter Write/Read shitt2(7] | shitiofe] | shifi2fB] | shiftofa) | shifeaia] | shitioiz | shifiefa] | shifeooy | 10N
- mck_shift2 is used to control the hold timing of source output
Gate signal
| ka_ShiftZ |
|
Source output < | i\<
SD_PL
o SD_PCH
Description SD_oP I
SD_DAC _
mck_shift2[15:0] time unit (mclk)
0000h 1
0001h 2
0002h 3
FFFFh 65536
- For SD_PL/SD_PCH/SD_OP/SD_DAC, please refer to SD_CTRL(COA1h)
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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5.3.14. PTSP2 (C094h) Panel Timing Setting Parameter 2

Address COh
falil ey C094h ~ C095h ( 095" ~ 0x96™ parameter )

(SPI/I2C/MDDI) p
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 0 0 0 0 COh
th . mek_ mck_ mek_ mek_ mek_ mck_ mck_ mck_

149" Parameter Write/Read shitta[15] | shifta[14] | shifta[13] | shifta[12y] shiftariay | snitafo) | shiftage) | shifeaiep | OO0
th : mck_ mck_ mck_ mck_ mck_ mck_ mck_ mck_

150" Parameter Write/Read shitta(7] | shitiaie] | shiftaf] | shiftafa) | shiftaia] | shitiaiz | shifiafa] | shirajoy | 13N

mck_shift3 is used to control the loda location for latch control
The difference between mck_shift2 and mck_shift3 must keep three.

mck_shift2[15:0] time unit (mclk)

Description 0000h 1

0001h 2

0002h 3

FFFFh 65536

Status Default Value
Default OTP un-programmed Set as default value
Set as OTP value

OTP Programmed
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5.3.15. SD_CTRL (C0A2h) Source Driver Timing Setting

Address COh
Address rd th
(SPII2C/MDDI) COA2h ~COA7h (0XA3™ ~ OxA8™ parameter)
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 0 0 0 0 CoOh
163" Parameter Write/Read SD[y]P" SD[g]PL SD[g]P" SD[Z]P" SD[g]P" SD[E]P" SD[I]P" SD@P" 0Dh
164" Parameter Write/Read SD_[S]CHl SD_[IZ]CHI SD_[E]CHl SD_[IZ]CHl so_{g]cm SD_[Z]CHl SD_[I;]CHl SD_[S]CHl 06h
165" Parameter Write/Read SDis](ZHZ SD’[E]CHZ SD’[E]CHZ SDTZ](ZHZ SDT:F;](ZHZ SDTZ](ZHZ SDTI;]CHZ SDTS](ZHZ 02h
166" Parameter Write/Read SD[_7C])P1 SD[_G?PI SD[_SC])Pl SD[_4C])P1 SD[_3C]>P1 SD[_ZC])Pl SD[_:lC])Pl SD[_OC])Pl o1h
167" Parameter Write/Read SD[_7(])P2 SD[_GC])PZ SD[_S(]Dpz SD[_4?P2 SD[_3?P2 SD[_2?P2 SD[_l(]apz SD[_(§])P2 ach
168" Parameter Write/Read soﬁc])Ps SD[%?PS SDT§P3 soﬁc}ws soﬁc}ws Sszc])p3 soﬁc})Ps sof()c])Ps 0sh

- - This command is used for source driver timing control.

- SD_PL: Source Driver Pull Low Timing. Set by (SD_PL[7:0] + 1) MCLK

- SD_PCH: Source Driver Pre-charge Timing. Set by (SD_PCHZ1[7:0] + SD_PCH2[7:0] + 2 ) MCLK

- SD_OP: Source Driver OP ON Timing. Set by (SD_OP1[7:0] + SD_OP2[7:0] + SD_OP3[7:0] + 3 )MCLK
- SD_DAC: Source Floating State: Set by (RTN - SD_PL - SD. PCH - SD_OP -5 )MCLK

i A

le
[«

1H (RTN+1)

Hsync ’_

Description (SD_PL+1

SD_PL I L

(SD_PCH1+SD_PCH2+2
€«

SD PCH |
(SD_OP1+SD_OP2+SD_OP3 +3)

SD_OP |

SD_DAC I

Default Status Default Value
etau OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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5.3.16. P_DRV_M(COB4h) : Panel Driving Mode

Address COh
Address th
(SPII2C/MDDI) COB4h (0xB5™ parameter)
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 0 0 0 0 COh
INV_M [INV_M [INV_M
181° Parameter Write/Read 0 INV_M 1INV_M INV_M 0 ODE_| |ODE_| |(ODE_I 00h
ODE[2] |ODE([1] |ODE[0] DLE[2] [DLE[T] |DLE[0]
- This command is used to set the inversion type and mode
181" Parameter Value Inversion Mode Selection
000 1 Dot Inversion
INV_MODE[[2:0] 001 1+2 Dot Inversion
(Normal Mode) 101 Column Inversion
Description Others Reserved
000 1 Dot Inversion
INV_MODE_IDLE[[2:0] 001 1+2 Dot Inversion
(IDLE Mode) 101 Column Inversion
Others Reserved
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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5.3.17. OSC_ADJ(C181h): Oscillator Adjustment for Idle/Normal Mode

Address Cih
(SP'T/(IjZdCE/eI\jSDDI) C181h (0x82™ parameter)
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 0 0 0 1 Cih

OSC_ | 0OSC_ | 0SC_

OSC_ | OSC_ | OSC_ | =g | \orM[ | NORM[ | NORM[|  55h

th .
130" Parameter Write/Read 0 IDLE2] | IDLE[0] | IDLE[0]

2] 1] 0]
- This command is used to set the Oscillator frequency in Normal mode and Idle mode.
- OSC_IDLE[2:0] : Define Oscillator frequency in Idle mode.
OSC_IDLE[1:0] Frame rate
000 35Hz
001 40Hz
010 45Hz
011 50Hz
100 55Hz
101 60Hz
110 65Hz
111 70Hz
Description - ) ) )
- OSC_NORM][2:0] : Define Oscillator frequency in Normal mode.
OSC_NORM[1:0] Frame rate
000 35Hz
001 40Hz
010 45Hz
011 50Hz
100 55Hz
101 60Hz
110 65Hz
111 70Hz
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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5.3.18. OSC_DIV(C191h) : Oscillator Division

Address Cih
Address nd
(SPII2C/MDDI) C191h (0x92™ parameter)
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 0 0 0 1 Cih
th . PWRSEQ_OSC .n1 [PCLKNUM_IDLE|[PCLKNUM_NOR
146" Parameter Write/Read NUM[L0] OSCNUM [1:0] [1:0] M[1:0] 00h
- This command is used to set the Oscillator frequency division in Normal mode and Idle mode.
- PWRSEQ_OSCNUM[1:0] : Define Oscillator frequency division in power sequence
PWRSEQ_OSCNUMI[1:0] Frame rate
00 Divide 1
01 Divide 2
10 Divide 4
11 Divide 8
- OSCNUM]J1:0] : Define Oscillator frequency division in power sequence.
PWRSEQ_OSCNUMI[1:0] Frame rate
00 Divide 1
01 Divide 2
10 Divide 4
L 11 Divide 8
Description
- PCLKNUM_IDLE[1:0] : Define PCLK frequency division in idle mode.
PWRSEQ_OSCNUMI[1:0] Frame rate
00 Divide 1
01 Divide 2
10 Divide 4
11 Divide 8
- PCLKNUM_NORM [1:0] : Define PCLK frequency division in norm mode.
PWRSEQ_OSCNUMI[1:0] Frame rate
00 Divide 1
01 Divide 2
10 Divide 4
11 Divide 8
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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Address Cih
Address nd
(SPII2C/MDDI) C1A1h (OxA2™ parameter)
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 0 0 0 1 Cih
162" Parameter Write/Read 0 0 0 rgb_vs_|rgb_hs_rgb_bp_| rgb_clk}
video | video | video | video

Signal Internal Setting External Setting
VS rgb_vs_video=0 rgb_vs_video=1
HS rgb_vs_video=0 rgb_vs_video=1

rgb_hs_video=0 rgb_hs_video=1
rgb_vs_video=0 rgb_vs_video=1
DE rgb_hs_video=0 rgb_hs_video=1
rgb_bp_video=0 rgb_bp_video=1
rgb_vs_video=0 rgb_vs_video=1
CLK rgh_hs_video=0 rgb_hs_video=1
rgb_clk video=0 rgb_clk video=1

- This command is used for select VS/HS/DE/CLK source from internal or external when RGB video mode

- When RGB video mode, IC internal signal "modsel_tcon_vs_video” will refer to register “rgb_vs_video”. For IC default,
will control by video_Vsync

Proprietary & Confidential

]
‘ Internal oscillator mode ‘L Switch L Video mode _
vyne ] | L] L L L L
- 1
Description Mode change 1 ,\ \\
modsel_tcon_vs_video signal S * | |
I I
] ]
linecnt[15:0] 6 | .
) N =|VFP+VBP+DISP
linecnt_clr I ﬂ ﬂ ”
Internal_Vsync : ; Video_Vsync
N - L4 A
Waiting for current frame finish = = = ,
Waiting for next line counter clear = = <
- In RGB video mode, for IC VS/HS/DE/CLK control by external signal, please set rgb_vs_video =1, rgb_hs_video =1,
rgb_bp_video =1, rgb_clk_video =1.
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Internal oscillator mode Switch

Vsync |_|
lineenti2s:0] ( « X w Y
modsel_tcon_vs M
modsel_tcon_hs M R
modsel_tcon_b[ﬂf R
pelk | T I

mclk

! Video mode

N+1

=~ Mode change signal

~ Mode change signal

~ Mode change signal

1
g

Hsync

pclk

1

osc_pclk
(N

rgb_pclk
1

7' =
Waiting for current mclkent_clr falling edge = = = = — - Waiting for next rgb_clk rising edge
Default Status Default Value
OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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5.3.20. SD_PCH_CTRL(C480h): Source Driver Precharge Control

Address C4h
fli ees C480h ~C481h (0x81% ~ 0x82™ parameter)
(SP1/12C/MDDI) p
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 0 1 0 0 C4h
129" Parameter Write/Read 0 0 SEEI]P T SD[E]PT 0 0 0 0 0oh
130" Parameter Write/Read 1 0 0 0 0 sd_sap [2:0] 84h
129" Parameter Value Source output levels during porch and non-display area
00 Minimum voltage difference
01 Maximum voltage difference
SD_PT [1:0] - ;
10 Hi-Z
11 GND
130" Parameter Value Description
Adjust bias current of source OP
Description IBIAS_SAP[2:0] | (UA)
3'b000 0.6
3'b001 0.67
sd_sap [2:0] 0~7 8010 0.75
3'b011 0.86
3'b100 1.0
3'b101 1.2
3'b110 15
3'b111 2.0
Default Status Default Value
elau OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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5.3.21. PWR_CTRL1(C580h): Power Control Setting 1

Address (MIPI) C5h
Address _ st _ th
(SPI/12C/MDDI) C580h~ C583h(0x81™ ~ 0x84 " parameter)
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 0 1 0 1 C5h
pumpl_
pumpl_ pumpl_|pump4_
129" Parameter Write/Read en_asd en_asd en_asd | en_asd pumpl__soft_dm pumpl_.det_frm 08h
m_pwro [1:0] [1:0]
m n m2 m_hv
130" Parameter Write/Read 0 pumpl_max_dm[2:0] 0 pumpl_min_dm[2:0] 00h
131% Parameter Write/Read pumpl_§s_W|dth pumpchlamp 0 0 Qe en_C32 80h
[1:0] [1:0] 4
132" Parameter Write/Read 0 | goa_vgho_s [2:0] 0 0 0 0 00h

- This command is used to adjust analog power behavior.

- Pump ratio value will been adjusted automatically when auto setting function is active. When auto setting function is off,
pump ratio will be decided by manual setting.

129" Parameter Value Description
0 Disable VDDA Pump auto setting for LVD condition after Power on
pumpl_en_asdm sequence
1 Enable VDDA Pump auto setting for LVD condition after Power on sequence
0 Disable VDDA Pump auto setting for LVD condition in Power on sequence
pumpl_en_asdm_pwron - Y
1 Enable VDDA Pump auto setting for LVD condition in Power on sequence
0 Disable VDDA Pump auto setting for DLVD conditivon
pumpl_en_asdm2 - —
1 Enable VDDA Pump auto setting for DLVD condition
0 Disable VGH Pmp4 auto setting
pump4_en_asdm_hv -
1 Enable VGH Pmp4 auto setting
VDDA PUMP power-on dm increase max. value
pumpl soft-dm [1]lpumpl soft dm[0]] VDDA pump-ratio
0 0 1.0*VDD
umpl_soft_dm [1:0 0~3
pump?_soft_gg [1:0} 0 1 1.5%VDD
1 0 2.0*VDD
1 1 3.0*VDD
Pump Decrease DM Count Frame number
Description pumpl_det frm [1]| pumpl det frm [0] Detect Counter
0 0 512 Frames
umpl_det frm [1:0 0~3
pump1_det_frm [1:0] 0 1 2048 Frames
1 0 8192 Frames
1 1 32768 Frames
130" Parameter Value Description
1 dmi2 PUMP1 max DM after Power On Sequence
pump1_max_dm(2:0] 0-3 pumpl_max_dm[2] is used to enable this setting
1 min dmi2:0 0-3 PUMP1 min DM after Power On Sequence
pump1_min_dm{2:0] a pumpl_min_dm[2] is used to enable this setting
131° Parameter Value Max. AVDDP1 Pump Ratio for auto setting (Normal Display)
PUMPL1 soft ware start pulse width
pumpl_ss_width [1Jpumpl_ss_width [0] Soft Start Pulse width
. 0 0 25 Lines
umpl_ss_width [1:0 0~3
pUmp=_s8_ [0l 0 1 27 Lines
1 0 29 Lines
1 1 BP+FP-2 Lines
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Setting the clamp level of VDDA
| PUMP1_CLAMP[1]¢ | | PUMP1 CLAMP[O]» |CLAMP voltage of VODDA}
e e §.00+
umpl_clamp [1:0 0~3
pump=_ P [L0] e 1a G.25¢
1e e §.60¢
1a 1a 5.75¢
0 Disable Flying Cap23,Cap24
en_C24 -
1 Enable Flying Cap23,Cap24
0 Disable Flying Cap32
en_C32
1 Enable Flying Cap32
GOA_EN_VGHO="1"
GOA_VGHO_SJ[2] VGHO
0 VGH
1 VRGH
goa_vgho_s [2:0] 0~7 GOA_EN_VGHO="0"
GOA_VGHO_S[1:0]] VGHO
2'b00 VGH
2'b01 VSS
2'h10 Hi-Z
2'b11 Hi-Z
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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Address C5h
falil e C590h~ C596h (0x91% ~ 0x97" parameter)
(SP1/12C/MDDI) p
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 0 1 0 1 C5h
145" Parameter Write/Read pumr[)ilz)?m_n pumr[)ilﬁtiiet_n 0 pumpl_divd_sel_n [2:0] 96h
146" Parameter Write/Read pump4_vghs_n [3:0] pump5_vgls_n [3:0] 79h
147" Parameter Write/Read 0 0 0 0 o [PUmP4_[pumpS_|pumpdSj g4,
X6.n x4.n | x6 n
148" Parameter Write/Read hvreg_vrgh_s_n [3:0] hvreg_vglreg.s_n [3:0] 33h
149" Parameter Write/Read 0 pumpl_clk_ratio_n [2:0] 0 pump2_clk_ratio_n [2:0] 33h
150" Parameter Write/Read 0 pump3_clk_ratio_n [2:0] 0 pump4_clk_ratio_n [2:0] 33h
151" Parameter Write/Read 0 analog_ibias_gp_n{2:0] 0 analog_ibias_ap_n [2:0] 43h
- This command is used to adjust various pump settings for Normal Mode.
145" Parameter Value Description
PUMP1 DM in normal display region and DM auto setting disable in Normal
Mode
pumpl dm n[1] [ pumpl dm n [0] VDDA pump-ratio
pumpl_dm_n [1:0] 0~3 0 0 1.0*VDD
0 1 1.5*VDD
1 0 2.0*VDD
1 1 3.0*VDD
PUMP1 VDDA low-voltage detection in Normal Mode
pumpl_det n [1] pumpl det n [0] LVD level of VDDA
0 0 GVDD+0.3V
umpl_det_n[1:0 0~3
P 0 1 GVDD+0.4V
1 0 GVDD+0.5V
1 1 GVDD+0.6V
Description PUMP1 VDDA Dlow-voltage detection in Normal Mode
pumpl_dlvd_sel n [2]| pumpl_dlvd sel n [1]]| pumpl _dlvd sel n [0] | DLVD level of VDDA
0 0 0 GVDD+1.4V
0 0 1 GVDD+1.3V
pumpl_dlvd.sel.n [2:0] 0~7 0 1 0 GVDD+1.2V
0 1 1 GVDD+1.1V
1 0 0 GVDD+1.0V
1 0 1 GVDD+0.9V
1 1 0 GVDD+0.8V
1 1 1 GVDD+0.7V
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146" Parameter Value Description
PUMP4 VGH voltage select in Normal Mode
pump4_vghs_n[3:0] VGH Voltage pump4_vghs_n[3:0] VGH Voltage

4'b0000 115V 4’1000 155V

4'b0001 120V 4’1001 16.0 V

pump4 VghS n [3:0] 0~15 4'h0010 125V 4'h1010 16.5V

- - 4'h0011 13.0V 4'b1011 17.0V

4'b0100 135V 4’1100 175V

4'b0101 140V 4'h1101 18.0 V

4'h0110 145V 4'b1110 185V

4'b0111 150V 4’1111 19.0V

PUMPS5 VGL voltage select in Normal Mode

pump5_vgls_n[3:0] VGL Voltage pump5_vgls_n[3:0] VGL Voltage
4'h0000 7.0V 461000 115V
4'h0001 7.5V 4'b1001 -12.0V
4'b0010 8.0V 41010 125V
pump5_vgls_n [3:0] 0~15
4'p0011 -85V 4b1011 -13.0V
4'p0100 -9.0 V 4'b1100 -14.0V
4’0101 -9.5V 4’1101 -145V
4'b0110 -10.0V 4b1110 -15.0 V
40111 110V 4b1111 155V
147" Parameter Value Description
0 VGH =8 X VDD, Only Valid when PUMP4_EN_ASDM_HV ="0"
pump4_x6_n -
1 VGH = 6 X VDD, Only Valid when PUMP4_EN_ASDM_HV ="0"
0 VGL = -6 X VDD, Only Valid when PUMP4_EN_ASDM_HV ="0"
pump5_x4_n -
1 VGL = -4 X VDD, Only Valid when PUMP4_EN_ASDM_HV ="0"
0 Set VGH by pump4_x6_n & set VGL by pump5_x4_n, Only Valid when
PUMP4_EN_ASDM_HV ="0"
pump4s_x6_n SetVGH = 6 X VDD & VGL = -6 X VDD , Only Valid when
1 PUMP4_EN_ASDM_HV ="0"
148" Parameter Value Description
HV-regulator VRGH voltage select in Normal Mode
HVREG_VRGH_S[3:0] | VRGH Voltage HVREG_VRGH_S[3:0] VRGH Voltage
4'b0000 8.5V 451000 125V
4'b0001 9V 4'H1001 13V
hvreg_vrgh_s.n [3:0] 0~7 4'b0010 9.5V 491010 135V
4'b0011 10V 4'p1011 14V
4'b0100 10.5V 4'H1100 14.5V
4'h0101 11V 4'b1101 15V
4'b0110 115V 4'b1110 155V
4'b0111 12V 4'b1111 16 V
HV-regulator VGL-REG voltage select in Normal Mode
HVREG_VGLREG_S[3:0]] VGL_REG Voltage || HVREG_VGLREG_S[3:0]| VGL_REG Voltage
4'b0000 7.0V 4’51000 -11.5V
4'b0001 7.5V 4'H1001 -12.0V
hvreg_vglreg_s_n [3:0] 0-~7 4'b0010 8.0V 4'b1010 -12.5V
4'b0011 -85V 4'b1011 -13.0 V
450100 9.0V 491100 -14.0 V
4'b0101 9.5V 4'H1101 -14.5V
4'b0110 -10.0 V 491110 -15.0 V.
4'p0111 -11.0 V 4'p1111 -15.5 V
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149" Parameter Value Description
PUMP1 set pump clock ratio
pumpl_clk_ratio_n [2:0] VDDA Pump Clock Frequency
3'b000 8 Lines
3'b001 4 Lines
pumpl_clk_ratio_n [2:0] 0~7 36010 2 Lines
3'b011 1 Line
3'b100 1/2Line
3'b101 1/4Line
3'bl10 1/8Line
3'b111 1/16 Line
PUMP?2 set pump clock ratio
pump?_clk_ratio_n [2:0] NVDDA Pump Clock Frequency
3'b000 8 Lines
3'b001 4 Lines
. 3'b010 2 Lines
pump2_clk_ratio_n [2:0] 0~7 -
3'b011 1 Line
3'b100 1/2Line
3'bl01 1/4Line
3'b110 1/8Line
3'b111 1/16 Line
150" Parameter Value Description
PUMP3 set pump clock ratio
pump3 clk ratio n [2:0] VCL Pump Clock Frequency
3'b000 8 Lines
3'b001 4 Lines
pump3_clk_ratio_n [2:0] 0~7 S0 2 Llhes
3'b011 1Line
3'b100 1/2Line
3'b101 1/4Line
3'bl10 1/8Line
3'b111 1/16 Line
PUMP4 set pump clock ratio
pump4_clk_ratio_n [2:0] VGH/VGL Pump Clock Frequency
3'b000 8 Lines
3'b001 4 Lines
pump4_clk_ratio_n [2:0] 0~7 35010 2 L'hes
3'b011 1 Line
3'b100 1/2Line
3'b101 1/4 Line
3'b110 1/8Line
3'b111 1/16 Line
151" Parameter Value Bias Current Selection
000 2.0uA
001 2.5UuA
010 3.0uA
-~ 011 3.5UA
analog_ibias_gp_n [2:0] 100 40 UA
101 4.5 uA
110 5.0 UA
111 5.5 uA

© ORISE Technology Co., Ltd.
Proprietary & Confidential

114

JUN. 14, 2012
Preliminary Version 0.92




B 2 & &

Orise TECH

Preliminary

OTMB8009A

151" Parameter Value Trim Bias Current
000 60%
001 60%
010 70%
analog_ibias_ap_n [2:0] ol1 85%
100 100%
101 120%
110 140%
111 160%

Default

Status

Default Value

OTP un-programmed

Set as default value

OTP Programmed

Set as OTP value
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5.3.23. PWR_CTRL3(C5A0h): Power Control Setting 3 for Idle Mode

Address C5h
(B Ees C5AOh~ C5A6h (OXAL® ~ OXA7™ parameter)
(SPI/12C/MDDI) p
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 0 1 0 1 C5h
161" Parameter Write/Read pumFllﬁ]d m.! pumFllﬁii el 0 pumpl_dlvd_sel_i[2:0] 96h
162" Parameter Write/Read pump4_vghs_i [3:0] pump5_vgls_i [3:0] 79h
163" Parameter Write/Read 0 0 0 0 o [PUmMPA_pumpS_{pump4Si gy,
X6_i X4 i _X6_i
164" Parameter Write/Read hvreg_vrgh_s_i [3:0] hvreg_vglreg. s_i [3:0] 33h
165" Parameter Write/Read 0 pumpl_clk_ratio_i [2:0] 0 pump2_clk_ratio_i [2:0] 33h
166" Parameter Write/Read 0 pump3_clk_ratio_i [2:0] 0 pump4_clk_ratio_i [2:0] 33h
167" Parameter Write/Read 0 analog_ibias_gp_ i [2:0] 0 analog_ibias_ap_i [2:0] 43h
- This command is used to adjust various pump settings for Idle Mode.
161" Parameter Value Description
PUMP1 DM in normal display region and DM auto setting disable in Normal
Mode
pumpl .dm n[1] [ pumpl dm n [O] VDDA pump-ratio
pumpl_dm_i[1:0] 0~3 0 0 1.0¥*VDD
0 1 1.5%*VDD
1 0 2.0*VDD
1 1 3.0*VDD
PUMP1 VDDA low-voltage detection in Normal Mode
pumpl det n[1] pumpl det n [0] LVD level of VDDA
0 0 GVDD+0.3V
umpl_det_i [1:0 0~3
pumpl &0 0 1 GVDD 0.4V
1 0 GVDD+0.5V
1 1 GVDD+0.6V
PUMP1 VDDA Dlow-voltage detection in Normal Mode
o pumpl_dlvd_sel n [2]] pumpl_dlvd sel n [1]| pumpl_dlvd sel n[0] | DLVD level of VDDA
Description 0 0 0 GVDD+1.4V
0 0 1 GVDD+1.3V
pumpl_divd_sel_i [2:0] 0~7 0 1 0 GVDD+1.2V
0 1 1 GVDD+1.1V
1 0 0 GVDD+1.0V
1 0 1 GVDD+0.9V
1 1 0 GVDD+0.8V
1 1 1 GVDD+0.7V
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162" Parameter Value Description
PUMP4 VGH voltage select in Idle Mode
pump4_vghs_i[3:0] VGH Voltage pump4_vghs_i[3:0] VGH Voltage
450000 115V 4h1000 15.5V
4'b0001 12.0V 4'b1001 16.0 V
pump4_vghs_i [3:0] 0~15 4'b0010 125V 41010 16.5V
- - 460011 13.0 V 4b1011 17.0V
4'b0100 135V 4'b1100 175V
4'b0101 14.0V 41101 18.0 V
4'b0110 145V 41110 18.5V
4'b0111 150V 4'p1111 19.0 vV
PUMPS5 VGL voltage select in Idle Mode
pump5_vgls_i[3:0] VGL Voltage pump5_vgls_i[3:0] VGL Voltage
4'H0000 7.0V 4’51000 115V
4'b0001 75V 451001 -12.0V
pUMp5_vgls_ i [3:0] 0-15 4:b0010 8.0V 4:b1010 125V
4h0011 -85V 4p1011 -13.0V
450100 9.0V 4'b1100 -14.0 V
4'b0101 95V 41101 145V
4h0110 -10.0V 41110 -15.0 V
4'h0111 -11.0 V 41111 -15.5 V
163" Parameter Value Description
0 VGH = 8 X VDD, Only Valid when PUMP4_EN_ASDM_HV ="0" & “Idle
Mode On”
pump4_x6_i -
1 VGH =6 X VDD, Only Valid when PUMP4_EN_ASDM_HV ="0" & “Idle
Mode On”
0 VGL = -6 X VDD, Only Valid when PUMP4_EN_ASDM_HV ="0" & “Idle
Mode On”
ump5_x4_i -
pmpS_ X3 1 VGL = -4 X VDD, Only Valid when PUMP4_EN_ASDM_HV ="0" & “Idle
Mode On”
0 Set VGH by pump4_x6_n & set VGL by pump5_x4_n, Only Valid when
PUMP4_EN_ASDM_HV ="0" & “Idle Mode On”
pump45_x6_i -
1 Set VGH =6 X VDD & VGL = -6 X VDD , Only Valid when
PUMP4_EN_ASDM_HV ="0" & “Idle Mode On”
164" Parameter Value Description
HV-regulator VRGH voltage select in Idle Mode
HVREG_VRGH_S[3:0] | VRGH Voltage HVREG_VRGH_S[3:0] VRGH Voltage
4'b0000 8.5V 4'H1000 12.5V
4'b0001 9V 41001 13V
hvreg_vrgh s.i [3:0] 0~7 40010 95V 41010 135V
- N 40011 10V 4'b1011 14V
4'b0100 105V 41100 145V
40101 11V 41101 15V
40110 115V 4'b1110 155V
4b0111 12V 4b1111 16 V
HV-regulator VGL-REG voltage select in Idle Mode
HVREG_VGLREG_S[3:0]| VGL_REG Voltage || HYREG_VGLREG_S[3:0]| VGL_REG Voltage
4'b0000 7.0V 4'h1000 -115V
4'b0001 7.5V 41001 -12.0V
hvreg vglreg s i [3:0] 0~7 4’0010 -8.0V 4’1010 -125V
- o 4'b0011 -85V 41011 -13.0V
4'b0100 9.0V 41100 -14.0V
4'b0101 9.5V 4'H1101 -14.5V
40110 -10.0 V 4b1110 -15.0V
40111 -11.0V 4b1111 -155V
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165" Parameter Value Description
PUMP1 set pump clock ratio
pumpl_clk_ratio_i [2:0] VDDA Pump Clock Frequency
3'b000 8 Lines
3'b001 4 Lines
pumpl_clk_ratio_i [2:0] 0~7 35010 2 Lines
3'b011 1Line
3'b100 1/2Line
3'b101 1/4Line
3'b110 1/8Line
3'b111 1/16 Line
PUMP2 set pump clock ratio
pump?2_clk_ratio_i [2:0] NVDDA Pump Clock Frequency
3'b000 8 Lines
3'b001 4 Lines
L 3'b010 2 Lines
pump2_clk_ratio_i [2:0] 0~7 -
3'b011 1 Line
3'b100 1/2Line
3'b101 1/4Line
3'b110 1/8Line
3'b111 1/16 Line
166" Parameter Value Description
PUMP3 set pump clock ratio
pump3_clk_ratio_i[2:0] VCL Pump Clock Frequency
3'b000 8 Lines
3'b001 4 Lines
pump3_clk_ratio.i[2:0] | 0~7 $b010 2 Lines
3'b011 1 Line
3'b100 1/2Line
3'b101 1/4Line
3'b110 1/8Line
3'b111 1/16 Line
PUMP4 set pump clock ratio
pump4_clk_ratio_i [2:0] VGH/VGL Pump Clock Frequency
3'b000 8 Lines
3'b001 4 Lines
pump4_clk_ratio_i [2:0] 0~7 35010 2 Lihes
3'b011 1 Line
3'b100 1/2Line
3'b101 1/4Line
3'b110 1/8Line
3'b111 1/16 Line
© ORISE Technology Co., Ltd. 118 JUN. 14, 2012

Preliminary Version 0.92




B 2 & &

Orise TECH

Preliminary

OTMB8009A

Default

167th Parameter Value Bias Current Selection
000 2.0uA
001 2.5uUA
010 3.0uA
- . 011 3.5UA
analog_ibias_gp_i [2:0] 100 4.0 UA
101 4.5 uA
110 5.0 uA
111 5.5 uA
167th Parameter Value Trim Bias Current
000 60%
001 60%
010 70%
analog_ibias_ap_i [2:0] 011 85%
100 100%
101 120%
110 140%
111 160%
Status Default Value
OTP un-programmed Set as default value

OTP Programmed

Set as OTP value
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Address C5h
(B Ees C5B0h ~ C5B1h (0xB1™ ~ 0xB2" parameter)
(SP1/12C/MDDI)
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 0 1 0 1 C5h
177" Parameter Write/Read pw;gtle_ pwrs_FI"Ied smpwid [4:0] 04h
h diopwr gvdd_v gvdd_e
178" Parameter Write/Read vdd18v_sel [1:0] | lvdsvdd_sel [1:0] - 0 com_gn - A8h
sel d n_test
- pwr_te_sel : select TE output voltage level
- pwr_led_sel : select LEDON/LEDPWM output voltage level
Itage level
DSTB_SEL VDDIO VSEL [DIOPWR LEDON, LEDPWM
pwr_te sel = Olpwr te_sel = 1{pwr_led sel=0lpwr_led sel=1]
Low 12y VOH=VDDIO VOH=VDDIO | VOH=VDD
1.65-3.3v : VOL=VSS VOL=VSS VOL=VSS
0 or
. VOH=VDDIO = =
1.1~1.3v High 1.8v v VOH YDDIO VOH_VDD
VOL=VSS VOL=VSS VOL=VSS
Low 1.2v VOH=DIOPWR VOH=DIOPWR
1 1.65~3.3v VOL=VSS VOL=VSS
High 1.8v VOH=VDDIO_ | VOH=DIOPW | VOH=VDDIO | VOH=VDD
: VOL=VSS R VOL=VSS VOL=VSS
Low 1.2v VOH=DIOPWR VOH=DIOPWR
: VOL=VSS VOL=VSS
1 1.1~1.3
v High 18 VOH=DIOPWR VOH=DIOPWR
9 oV VOL=VSS VOL=VSS
177" Parameter Value Description
VCOM sample hold pulse width x
EN SMP -— 2 Lines —_—
Description - I T2=7x T 1 1
smpwid [4:0] 0~15 EN SMP ST I | |
| L1
EN_SMP_END —1 P
- ,é,l T3=7x X+l
T1
178" Parameter Value Voltage Selection for VDD_18V
00 1.70V
vdd18v_sel [1:0] 01 L.65V
10 1.60V
11 1.55V
178" Parameter Value Voltage Selection for LVDSVDD
00 1.70V
vdsvdd_sel [1:0] 01 165V
10 1.60V
11 1.55V
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178" Parameter Value Description
) 0 1.2v
diopwr_sel 1 18V
0 VCOMDC voltage be set by vcom_vmdc([7:0]
gvdd_vcom_gnd 1 VCOMDC voltage set to GND
0 Disable VCOM test mode
gvad_en_test 1 Enable VCOM test mode
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value

© ORISE Technology Co., Ltd.
Proprietary & Confidential

121

JUN. 14, 2012
Preliminary Version 0.92




B 2 & &

RISE TECH

Preliminary

OTMB8009A

5.3.25. PWM_PARAL1 (C680H) PWM Parameter 1

{0

Diable, LEDPWM=0.

Enable, if BC_SEL=I, LEDPWM output BC pulse

BOENE
BCSEL

PAD
Enable

Address C6h
Address st
(SPI/12C/MDDI) C680h (0x81™ parameter)
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 0 1 1 0 C6h
129" Parameter Write/Read 1 [Bcene| “BC-1 1 o [PSFL o 0 Fah
- This command is used to set the internal function block of LPWM.
-BCENE : This bit combine with BC_SEL register to control LEDPWM PIN output.
| BCENE[DS] | Control LEDPWM N
BC LECAWM

CABC related Command

- CABC_EN : This bit is used to control CABC related Command enable (include: $51,$53, $55, $5E)
CABC_ENS5[D5]

0 Disable
1 Enable(Default)
Description
ALIS[D4] KEBC /LEDPWM Functlion
0 Diable, KBBC / LEDPWM Function disable LED_PWM BC
PWN_POL
1 Enable, KBRBC /LEDFWM Function gnable (Default). ALIS
- BC_SEL : This bit combine with BCENE and BC_OEN_OPT register to control LEDPWM PIN output.
BC_SEL Control LEDPWM
) BC LEDPWM
0 Disable, LEDPWM=0 :
LEDPWM
BCENE E'::ge
Enable, if BC_SEL=1, LEDPWM output BC pulse BC—SEL%——E%
BC_OEN_OPT
Status Default Value
Default OTP un-programmed Set as default value

OTP Programmed

Set as OTP value
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5.3.26. PWM_PARA2 (C6BOH) PWM Parameter 2

Address C6h
Address st
(SPII2C/MDDI) C6BOh (0xB1™ parameter)
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 0 1 1 0 C6h
th . PWM_ BC_MO|BC_MO
177" Parameter Write/Read POL 0 0 0 D[1] D[0] 1 1 03h
-BC_MOD[1:0] :
00 : BC pulse will not be clear by Vsync signal.
01 : BC pulse will be clear by Vsync pulse sigmal.
- PWM_POL : Polarity of LEDPWM output.
DeSCI’IptIOI’] FWM_FOL[DT] Folarity of LEDPWM output.
0 Non-Inversion, LEDPWM=0. LED_PViM BC
PVW\_POL
1 Inversion. ALIS
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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5.3.27. PWM_PARA3 (C6B1H) PWM Parameter 3

Address C6h

Address nd
(SPII2C/MDDI) CéB1h (0xB2™ parameter)

Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 0 1 1 0 C6h
178" Parameter Write/Read DBF[7] | DBF[6] | DBF[5] | DBF[4] | DBF[3] | DBF[2] | DBF[1] | DBF[O] 10h

- This command is used to adjust PWM Freq.
The PWM Freq can be set by DBF and PWM_FREQ_SEL as following table.

DBF | PWM FREQ SEL[1:0] (KHz) | DBF | PWM FREQ SEL[1:0] (KHz) | DBF.] PWM FREQ SEL[1:0] (KHz)

00 01 10 11 00 01 10 11 00 01 10 11
0 |68.359 [136.718]34.179 |17.089 | 86 [0.785 |1.571 [0.392 [0.196 | 172 [0.395 [0.79  [0.197 |0.098
1 [34.179 [68.359 [17.089 [8.544 87 [0.776 |1.553 [0.388 [0.194 | 173 [0.392 [0.785 [0.196 |0.098
2 |22.786 |45.572 [11.393 |5.696 88 |0.768 |1.536 [0.384 [0.192 174 039 [0.781_[0.195 [0.097
3 |17.089 [34.179 [8.544 |4.272 89 |0.759 [1.519 [0.379 |0.189 | 475 [0.388_|0.776 |0.194 |0.097
4 |13.671 |27.343 [6.835 [3.417 90 [0.751 |1.502 [0.375 _|0.187 176 [0.386_ [0.772 |0.193 |0.096
5 |[11.393 [22.786 [5.696 |2.848 91 [0.743 |1.486 [0.371 [0.185 | 177 [0.384 [0.768 [0.192 |0.096
6 [9.765 [19.531 |4.882 [2.441 92 |0.735 [1.47 [0.367 |0.183 | 178 [0.381_[0.763 [0.19 _ |0.095
7 |8.544 |17.089 [4.272 |2.136 93 |0.727 |1.454 [0.363 J0.181 179 [0.379 [0.759 [0.189 [0.094
8 [7.595 |[15.19 [3.797 |1.898 94 [0.719 [1.439 [0.359 [0.179 180 [0.377 [0.755 [0.188 [0.094
9 |6.835 |[13.671 [3.417 |1.708 95 |0.712 |[1.424 [0.356 [0.178 | 181 [0.375 [0.751 [0.187 |0.093
10 |6.214 |12.428 |3.107 |1.553 96 |0.704__|1409 [0.352 |0.176 | 182 [0.373_|0.747 |0.186 |0.093
11 [5.696 [11.393 |2.848 |1.424 97 [0.697 |1.395 [0.348 [0.174_ | 183 [0.371_ [0.743 [0.185 |0.092
12 [5.258 |10.516 [2.629 [1.314 98 069 [1.38 [0.345 [0.172 184 [0.369 [0.739 [0.184 |0.092
13 |4.882 [9.765 [2.441 |1.22 99 [0.683 |1.367 [0.341 |0.17 185_|0.367 [0.735_[0.183 _|0.091

14 14557 [9.114 2.278 [1.139 100 ]0.676 |1.353 ]0.338_ |0.169 186 0.365 [0.731 0.182 ]0.091
15 |4.272 [8.544 12.136_ [1.068 101 |0.67 1.34 0.335 ]0.167 187 0.363 [0.727 10.181 [0.09

16 14.021 [8.042 |2.01 1.005 102 10.663 |1.327 10.331 ]0.165 188 10.361 [0.723 ]0.18 0.09

17 [3.797 |7.595 ]1.898 0.949 103 |0.657 |1.314 ]0.328 |0.164 189 10.359 |0.719 ]0.179 ]0.089
18 |3.597 [7.195 ]1.798 [0.899 104 ]0.651 |1.302 ]0.325 ]0.162 190 |0.357 [0.715 0.178 ]0.089
19 3417 16.835 ]1.708 [0.854 105 10.644 |1.289 ]0.322 0.161 191 10.356 [0.712 10.178 ]0.089
20 [3.255 6.51 1.627 ]0.813 106 ]0.638 |1.277 ]0.319 0.159 192 10.354 |0.708 0.177 ]0.088
21 |3.107 |6.214 |1.553 |0.776 107 ]0.632  |1.265 ]0.316 |0.158 193 0.352 |0.704 0.176 ]0.088
22 12972 15.944 ]1.486_ ]0.743 108 10.627 |1.254 10.313 ]0.156 194 10.35 0.701 ]0.175 ]0.087
23 ]2.848 15.696  |1.424 10.712 109 ]0.621 |1.242 10.31 0.155 195 10.348 [0.697 0.174 ]0.087
24 |2.734 |5.468 |1.367 ]0.683 110 [0.615 |1.231 [0.307 ]0.153 196 |0.347 |0.694 0.173 ]0.086
25 |2.629 15.258 |1.314 ]0.657 111 ]0.61 1.22 0.305 ]0.152 197 0.345 ]0.69 0.172 ]0.086

Description 26 |2.53L [5.063 |1.065 [0.632 | 112 [0.604 |1.209 |0.302 [0.151 | 198 |0.343 |0.687 |0.i71 |0.085
27 2241 |ass2 [1.22 0.6l 113 [0599 |1.199 [0.299 [0.149 | 199 |0.341 [0.683 |0..7 _ |0.085
28 |2.357 714 [1.178 |0589 | 114 |0594 [1.188 |0.297 |0.148 | 200 [032 |o68 |o.i7 _ |0.085
29 |2.078 4557 |1.139 0569 | 115 [0.589 |L.178 |0.294 [0.147 | 201 [0.338 |0.676 |0.169 |0.084
30 [2.205 441 [1.102 0551 | 116 [0.584 |1.168 [0.202 [0.146 | 202 [0.336 |0.673 |0.168 |0.084
31 [2.136 [2.272 1068 [0534 | 117 [0579 [1.158 |0289 |0.142 | 208 [0335 |0.67 |0.i67 |0.083
32 |p071 [2.142 1035 0517 | 118 |0574 |1.148 |0.287 [0.143 | 204 [0.333 |0.666 |0.166 |0.083
33 [2.01  [4.021 |1.005 [0.502 | 119 [0.569 |1.139 |0.284 [0.142 | 205 [0.331 [0.663 |0.165 |0.082
34 1953 |3.006 [0.076 |0.488 | 120 |0.564 |1.129 |0.282 [0.141 | 206 [0.33 0.66 |0.165 [0.082
35 |1.898 3797 [0.049 [0474 | 121 |056 |11z Jo28 Jo.14 207 |0.328 |0.657 |0.164 |0.082
36 [1.847 3695 [0.923 [0.461 | 122 [05556 |11t |0.277 [0.138 | 208 [0.327 [0.654 |0.163 |0.081
37 [1.798 |3.597 [0.899 [0.449 | 123 |0551 |.102 [0.275 [0..37 | 209 [0.325 |0.651 |0.162 |0.081
38 [1.752 3505 [0876 [0438 | 124 |0546 |1.093 |0.273 [0.136 | 210 [0.323 |0.647 |0.161 |0.08
39 [1.708 [3417 [0854 [0427 | 125 |0542 |L085 |0.271 [0.135 | 211 [0.322 |0.644 |0.161 |0.08
20 |1.667 |3.334 |0.833 0416 | 126 [0.538 |1.076 [0.269 [0.134 | 212 [0.32 |0.641 0.6 |0.08
41 |1.627 |3.255 [0.813 0406 | 127 [0.534 |1.068 [0.267 [0.133 | 213 [0.319 |0.638 |0.159 [0.079
22 |1589 |3.179 [0.794 [0.397 | 128 [0.529 [1.059 |0.264 [0.132 | 214 [0317 |0.635 |0.168 [0.079
23 [1.553 |3.107 [0.776 [0.388 | 129 [0.525 |L.051 [0.262 [0.131 | 215 [0.316 [0.632 0.158 |0.079
44 [1519 [3.038 [0.759 [0.379 | 130 [0.521 |1.043 [0.26 _]0.13 216 0315 [0.63 _[0.157 0.078
25 |1486 |2.972 |0.743 [0.371 | 131 [0517 [1.035 [0258 [0.129 | 217 [0313 |0.627 |0.156 |0.078
26 |1.454 |2.008 |0.727 [0.363 | 132 [0513 [1.027 |0.256 |0.128 | 218 [0.312 |0.624 [0.156 |0.078
27 |1.a24 |2.848 |0.712 [0.356 | 133 [0.51  |1.02  |02556 |0.127 | 219 |03t |0.621 [0.165 [0.077
28 |1.395 |2.79 _|0.607 [0.348 | 134 [0506 [1.012 [0253 [0.126 | 220 [0309 J0.618 |0.154 [0.077
29 [1.367 |2.734 |0.683 [0.341 | 135 [0.502 [1.005 |0.251 [0.125 | 221 [0.307 |0.615 [0.163 [0.076
50 |1.34 [2.68  [0.67 0335 | 136 [0.498 [0.997 |0.249 |0.124 | 222 [0.306 |0.613 |0.153 |0.076
51 [1314 |2.629 |0.657 [0.328 | 137 |0.495 [0.99 |0.247 [0.123 | 223 [0.305 [0.61 _|0.152 [0.076
52 [1.289 [2.579 [0.644 [0322 | 138 [0491 [0.983 |0.245 |0.122 | 2224 [0.308 |0.607 |0.151 [0.075
53 [1.065 [2.531 [0.632 [0.316 | 139 |0.488 [0.976 |0.244 [0.122 | 225 [0.302 |0.604 [0.151 [0.075
54 [1.242 |2.485 [0.621 [0.31 120 [0.484 0.969 |0.242 [0.121 | 226 [0.301 |0.602 [0.15 _ [0.075
55 122  [2441 061 [0305 | 141 |0481 Jo962 Jo22  Jo.12 227 [0299 [0599 [0.149 |0.074
56 [1.199 [2.398 0599 [0.299 | 142 |0.478 [0.956 [0.239 [0.119 | 228 [0.298 [0.597 [0.149 [0.074
57 |1.178 [2.357 [0589 [0.294 | 143 |0.474 [0.949 [0.237 [0.118 | 229 [0.297 [0.594 |0.148 |0.074
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58 [1.158 |2.317 |0.579 ]0.289 144 |0.471 ]0.942 10.235 |0.117 230 ]0.295 |0.591 ]0.147 ]0.073
59 [1.139 [2.278 0.569 ]0.284 145 ]0.468 0.936 ]0.234 |0.117 231 ]0.294 |0.589 ]0.147 ]0.073
60 [1.12 2.241 |0.56 0.28 146 ]0.465 0.93 0.232 ]0.116 232 10.293 |0.586 0.146 ]0.073
61 ]1.102 [2.205 0.551 ]0.275 147 ]0.461 0.923 ]0.23 0.115 233 10.292 ]0.584 10.146 ]0.073
62 ]1.085 |2.17 0.542 0.271 148 |0.458 0.917 ]0.229 ]0.114 234 |0.29 0.581 ]0.145 |0.072
63 ]1.068 [2.136  |0.534 ]0.267 149 ]0.455 0.911 ]0.227 0.113 235 10.289 |0.579 ]0.144 ]0.072
64 ]1.051 [2.103 0.525 ]0.262 150 ]0.452 10.905 ]0.226 ]0.113 236 10.288 |0.576 10.144 ]0.072
65 [1.035 |2.071 ]0.517 ]0.258 151 |0.449 0.899 ]0.224 ]0.112 237 ]0.287 |0.574 ]0.143 ]0.071
66 [1.02 2.04 0.51 0.255 152 |0.446 ]0.893 ]0.223 0.111 238 10.286 |0.572 ]0.143 |0.071

67 ]1.005 |2.01 0.502 ]0.251 153 10.443 10.887 ]0.221 0.11 239 10.284 ]0.569 0.142 ]0.071
68 10.99 1.981 [0.495 0.247 154 ]0.441 10.882 ]0.22 0.11 240 10.283 |0.567 ]0.141 |0.07
69 ]0.976 ]1.953 ]0.488 ]0.244 155 ]0.438 |0.876 ]0.219 ]0.109 241 0.282 [0.564 ]0.141 [0.07
70 ]0.962 ]1.925 10.481 10.24 156 10.435 |0.87 0.217 ]0.108 242 10.281 ]0.562 ]0.14 0.07

71 10.949 ]1.898 0.474 ]0.237 157 ]0.432 10.865 ]0.216 |0.108 243 10.28 0.56 0.14 0.07

72 10.936  |1.872 ]0.468 ]0.234 158 |0.429 0.859 ]0.214 ]0.107 244 10.279 |0.558 0.139 ]0.069
73 10.923 [1.847 0.461 ]0.23 159 [0.427 ]0.854 ]0.213 0.106 245 0.277 ]0.555 0.138 ]0.069
74 10.911 [1.822 ]0.455 ]0.227 160 [0.424 10.849 ]0.212 0.106 246 10.276  |0.553 10.138 ]0.069
75 ]0.899 |1.798 0.449 |0.224 161 |0.421 0.843 ]0.21 0.105 247 10.275 |0.551 ]0.137 ]0.068
76 10.887 |1.775 0.443 ]0.221 162 ]0.419 0.838 ]0.209 |0.104 248 10.274 ]0.549 10.137 ]0.068
77 10.876 |1.752 ]0.438 ]0.219 163 ]0.416 ]0.833 ]0.208 |0.104 249 10.273 ]0.546 10.136 ]0.068
78 10.865 |1.73 0.432 ]0.216 164 ]0.414 10.828 ]0.207 ]0.103 250 ]0.272 ]0.544 10.136 ]0.068
79 10.854 |1.708 0.427 ]0.213 165 |0.411 ]0.823 ]0.205 ]0.102 251 |0.271 |0.542 ]0.135 ]0.067
80 ]0.843 |1.687 0.421 |0.21 166 [0.409 0.818 ]0.204 0.102 252 10.27 0.54 0.135 ]0.067
81 ]0.833 |1.667 0.416 ]0.208 167 ]0.406 ]0.813 ]0.203 ]0.101 253 10.269 ]0.538 ]0.134 ]0.067
82 ]0.823 |1.647 0.411 ]0.205 168 ]0.404 ]0.808 ]0.202 0.101 254 10.268 |0.536 ]0.134 ]0.067

83 [0.813 [1.627 [0.406 [0.203 169 [0.402 ]o0.804 Jo.201 Jo.1 255 [0.267 [0.534 [0.133 Jo0.066
84 ]0.804 |1.608 ]0.402 ]0.201 170 |0.399 [0.799 ]0.199 ]0.099 )
85 [0.794 [1.589 [0.397 J0.198 171 |0.397 |0.794 Jo.198 [0.099 Unit: KHz
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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Address C6h
Address th
(SPI/12C/MDDI) C6B3h (0xB4™ parameter)
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 0 1 1 0 C6h
LPWM_]JLPWM_|LPWM_|LPWM_|LPWM_
180" Parameter Write/Read DFBC LEERN LEPD(()DLN DIM_ | DIM_ | DIM_ | DIM_ | DIM_ 5Fh
- - FRM[4] | FRM[3] | FRM[2] [ FRM[1] | FRM[O]
- This command is used to set LEDPWM setting.
- DFBC :Default BC status before Power-ON.
DFBC[D7] Default BC status before Power-ON.
0 LEDPWM="low’
1 LEDPWM="High
Note. It also XOR with “LPWM Parameter 9" PWM_POL.
- LEDON_EN : Enable LEDON PAD for external LED Driver
LEDON_ENI[D6] LEDON PAD for external LED Driver
0 Disable
1 Enable(Default)
Note. This function only active when $53_BL=1.
- LEDON_POL: Polarity of LEDON Control Signal
Description LEDON_POL[D5] Polarity of LEDON Control Signal
0 Noraml(Default).
1 Inversion.
Note. This function only active when $53_BL=1 and LEDON_EN="1".
LEDON
LEDON_POL —
LEDON_EN
$53_BL :D_
- LPWM_DIM_FRM[4:0] : LPWM Dimming frame, Default is 32 Frame.
LPWM_DIM_FRM[4:0] Frame
00h 1
01h 2
1Eh 31
1Fh 32
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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5.3.29. PWM_PARAS5 (C6B4H) PWM Parameter 5

Address Céh
(SP'?/(IjZdCE/eI\jSDDI) C6B4h (0xB5™ parameter)
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 0 1 1 0 Céh
PWM_ | PWM_ | CABC_
181" Parameter Write/Read 0 0 0 F\)IC(_)(;E 0 FREQ_|FREQ_|DUTY_ 12h

SEL[1] | SEL[0] |FORCE

- This command is used to set PWM Frequency setting.
-BC_OEN_OPT : If BC_OEN_OPT=1, the LCDPWM pad always output.

BC_SEL Control LEDPWM
LEDPWM
0 Disable, LEDPWM=0 ¥
Description BCENE Enable
1 Enable, if BC_SEL=1, LEDPWM output BC pulse Be_seL
BC_OEN_OPT-

- PWM_FREQ_SEL[1:0]: Please refer “LPWM Parameter 10"
- CABC_DUTY_FORCE: Selector for giving a specific value to CABC Block. Please refer “PWM Control Architecture”

Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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5.3.30. PWM_PARAG6 (C6B5H) PWM Parameter 6

Address C6h
Address th
(SPI/12C/MDDI) C6B5h (0xB6™ parameter)
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 0 1 1 0 C6h
CABC_[CABC_|CABC_|CABC_|CABC_|CABC_|CABC_|CABC_
182" Parameter Write/Read DUTY_|DUTY_|DUTY_|DUTY_|DUTY_|DUTY_[DUTY_|DUTY_| o00h
SET[7] | SETI6] | SET[5] | SET[4] | SET[3] | SET[2] | SET[1] | SET[O]

- This command is used to set specific CABC value.

Description | - cABC_DUTY_SET[7:0] : Giving Specific CABC Value for debug.
Note: This function only active when “CABC_DUTY_FORCE" = ‘1".

Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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5.3.31. CABCSET1 (C700h): CABC Setting

Address C7h
(SP'T/(IjZdCE/eI\jSDDI) C700h (0x01*'parameter)
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 0 1 1 1 C7h
CABC_
Parameter 1 Write 0 0 0 SEL_E CABC_SEL[3:0] OFh
NA

- CABC_SEL_ENA: CABC Manual Setting Enable
- CABC_SEL[3:0]: CABC Manual Gamma Curve Select

Orise engineer mode enable
Cmd FFh parameter 80h,09h,01h
Cmd 00h parameter 80h
Cmd FFh parameter 80h,09h

Orise Address shift enable
Cmd 00h parameter 00h <

CABC Gamma Curve select
Cmd C7h parameter 1

Description

CABC Gamma Curve Setting
Cmd C8h parameter (18 parameters)

Orise Address shift enable
Cmd 00h parameter 00h

CABC Gamma Curve select
Cmd C7h parameter 00h

Orise Address shift enable
Cmd 00h parameter 00h

Status Default Value
Default OTP un-programmed No OTP Support
OTP Programmed No OTP Support
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Address C8h
Address C800h~C811 (0x01%" ~0x12" parameter)

(SP1/12C/MDDI)

Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default

Instruction Write 00h 1 1 0 0 1 0 0 0

Parameter 1 Write/Read CABC2[3:0] CABC1[3:0] 80h

Parameter 2 Write/Read CABCA4[3:0] CABC3[3:0] 88h

Parameter 3 Write/Read CABC6[3:0] CABC5[3:0] 88h

Parameter 4 Write/Read CABCS8[3:0] CABC7[3:0] ash

Parameter 5 Write/Read CABC10[3:0] CABC9[3:0] 88h

Parameter 6 Write/Read CABC12[3:0] CABC11[3:0] 88h

Parameter 7 Write/Read CABC14[3:0] CABC13[3:0] 88h

Parameter 8 Write/Read CABC16[3:0] CABC15[3:0] 88h

Parameter 9 Write/Read CABC18[3:0] CABC17[3:0] 88h
Parameter 10 Write/Read CABC20[3:0] CABC19[3:0] 88h
Parameter 11 Write/Read CABC22[3:0] CABC21[3:0] 88h
Parameter 12 Write/Read CABC24[3:0] CABC23[3:0] 88h
Parameter 13 Write/Read CABC26[3:0] CABC25[3:0] 88h
Parameter 14 Write/Read CABC28[3:0] CABC27[3:0] 88h
Parameter 15 Write/Read CABC30[3:0] CABC29[3:0] 88h
Parameter 16 Write/Read CABC32[3:0] CABC31[3:0] 88h
Parameter 17 Write/Read CABC34[3:0] CABC33[3:0] 88h
Parameter 18 Write/Read CABC36[3:0] CABC35[3:0] 88h

Description |- CABCx[3:0] (x=1~18): Command C8h totally has 18 parameters, these parameters are settings for CABC gamma curve
Status Default Value
OTP un-programmed Set as default value
Default

OTP Programmed

Set as OTP value
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Address (MIPI) C%h
Address (Other
/) C900h
Inst. / Para. Write/Read D[15:8] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 1 0 0 1 C9h
1% Parameter Write/Read AIE2[3:0] AIE1[3:0] 80h
2" parameter Write/Read AIE4[3:0] AIE3[3:0] 88h
: Write/Read : : 88h
17" Parameter Write/Read AIE34[3:0] AIE33[3:0] 88h
18" Parameter Write/Read AIE36[3:0] AIE35[3:0] 88h
Description |- Command C9h totally has 18 parameters, these parameters are settings for AIE gamma curve
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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5.3.34. PANCTRLSET1(CB80h~CB89h) Panel Control Setting 1

Address CBh
falil ey CB80h ~ CB89h (0x81° ~ 0x8A" parameter)
(SPI/12C/MDDI)
Inst. / Para. Write/Read D[15:8]( D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 1 0 1 1
0x81°% Parameter Write/Read panelif_enmode_slpinl[7:0] 00h
0x82™ Parameter Write/Read panelif_enmode_slpin2[7:0] 00h
0x83" Parameter Write/Read panelif_enmode_slpin3[7:0] 00h
0x84" Parameter Write/Read panelif_enmode_slpin4[7:0] 00h
0x85" Parameter Write/Read panelif_enmode_slpin5[7:0] 00h
0x86" Parameter Write/Read panelif_enmode_slpin6[7:0] 00h
0x87" Parameter Write/Read panelif_enmode_slpin7[7:0] 00h
0x88" Parameter Write/Read panelif_enmode_slpin8[7:0] 00h
0x89" Parameter Write/Read panelif_enmode_slpin9[7:0] 00h
0x8A" Parameter Write/Read panelif_enmode_slpin10[7:0] 00h

These parameters are used to control GOA PAD output level during Sleep-In mode. Each PAD requires 2bit as enmode
control. The mapping of enmod for each signal is as follows:

Parameters

Bit[7:6]

Bit[5:4]

Bit[3:2]

Bit[1:0]

panelif_enmode_slpin1[7:0]

enmode_sig4[1:0]

enmode_sig3[1:0]

enmode_sig2[1:0]

enmode_sig1[1:0]

panelif_enmode_slpin2[7:0]

enmode_sig8[1:0]

enmode_sig7[1:0]

enmode._sig6[1:0]

enmode_sig5[1:0]

panelif_enmode_slpin3[7:0]

enmode_sig12[1:0]

enmode_sig11[1:0]

enmode_sig10[1:0]

enmode_sig9[1:0]

panelif_enmode_slpin4[7:0]

enmode sigl6[1:0]

enmode_sig15[1:0]

enmode_sig14[1:0]

enmode_sig13[1:0]

panelif_enmode_slpin5[7:0]

enmode_sig20[1:0]

enmode_sig19[1:0]

enmode_sig18[1:0]

enmode_sig17[1:0]

panelif_enmode_slpin6[7:0]

enmode_sig24[1:0]

enmode_sig23[1:0]

enmode_sig22[1:0]

enmode_sig21[1:0]

panelif_enmode_slpin7[7:0]

enmode_sig28[1:0]

enmode_sig27[1:0]

enmode_sig26[1:0]

enmode_sig25[1:0]

panelif_enmode_slpin8[7:0]

enmode_sig32[1:0]

enmode_sig31[1:0]

enmode_sig30[1:0]

enmode_sig29[1:0]

panelif_enmode_slpin9[7:0]

enmode_sig36[1:0]

enmode_sig35[1:0]

enmode_sig34[1:0]

enmode_sig33[1:0]

panelif_enmode_slpin10[7:0]

enmode_sig40[1:0]

enmode_sig39[1:0]

enmode_sig38[1:0]

enmode_sig37[1:0]

Description -
enmode[1:0] GOA signal output level
00 always VGL
01 Waveform matches internal tcon_goa signals
10 always VSS
11 always VGH
Controls the GOA PAD output level during sleep-in state.
SLPOUT(11h) SLPIN(10h)
Internal State Sleep-in__ | Pwron_0 | Pwron_1 ] Pwron_2 | Pwron_3 | Pwron_4| Blank | Normal [ Blank | Pwrof 1 | Pwrof 0 | Sleep-In |
Internal State for
Panel Interface Sleep-In__Pwron_0 1 Pwron_1 ] Pwron_2 | Pwron_3 | Pwron_4 | Norm " Pwrof_1 7 Pwrof 0| Sleep-In |
Status Default Value
Default OTP un-programmed Set as default value

OTP Programmed

Set as OTP value
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5.3.35. PANCTRLSET2(CB90h~CB9Eh) Panel Control Setting 2

Address CBh
falil ey CB90h ~ CBIEh (0x91° ~ Ox9F" parameter)
(SPI/12C/MDDI)
Inst. / Para. Write/Read D[15:8]( D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 1 0 1 1
0x91* Parameter Write/Read panelif_enmode_|01[7:0] 00h
0x92™ Parameter Write/Read panelif_enmode_l02[7:0] 00h
0x93" Parameter Write/Read panelif_enmode_l03[7:0] 00h
0x94" Parameter Write/Read panelif_enmode_l04[7:0] 00h
0x95" Parameter Write/Read panelif_enmode_l05[7:0] 00h
0x96" Parameter Write/Read panelif_enmode_|06[7:0] 00h
0x97" Parameter Write/Read panelif_enmode_l07[7:0] 00h
0x98" Parameter Write/Read panelif_enmode_l08[7:0] 00h
0x99" Parameter Write/Read panelif_enmode_|09[7:0] 00h
0x9A" Parameter Write/Read panelif_enmode_|10[7:0] 00h
0x9B™ Parameter Write/Read panelif .enmode_[11[7:0] 00h
0x9C"™ Parameter Write/Read panelif_enmode_|12[7:0] 00h
0x9D™ Parameter Write/Read panelif_enmode_|13[7:0] 00h
Ox9E" Parameter Write/Read panelif_enmode_|14[7:0] 00h
0x9F" Parameter Write/Read panelif_enmode_I[15[7:0] 00h

These parameters are used to control GOA PAD output level during different stages of the power-on sequence for PAD

1~15.
Parameters Bit[7:6] Bit[5:4] Bit[3:2] Bit[1:0]
panelif_enmode_Inn[7:0] enmode enmode enmode enmode
(Note 1) pwron_3[1:0] pwron_2[1:0] pwron_1[1:0] pwron_0[1:0]

Note 1: nn =01 ~ 15

Description | Controls GOA PAD output level during part of the power-on sequence
SLPOUT(11h) SLPIN(10h)
Internal State fisleep—ln i Pwron_0, Pwron_1 , Pwron_2 , Pwron_3 | Pwron_4 , Blank \ Normal Blank | Pwrof 1 | Pwrof 0 | Sleep-In
Internal State for [ |
Panel Interface [_Sleep-In 1 ! Pwron_0 ! Pwron_1 ! Pwron_2 ! Pwron_3! fwron_ﬁt | Norm ! Pwrof 1 | Pwrof 0! Sleep-In
Please refer to PANCTRLSET1 for enmode setting description.
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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5.3.36. PANCTRLSET3(CBAOh~CBAEh) Panel Control Setting 3

Address CBh
B 255 CBAOh ~ CBAEh (0xA1® ~ OXAF" parameter)
(SPI/I2C/MDDI)
Inst. / Para. Write/Read D[15:8]( D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 1 0 1 1
O0xA1® Parameter Write/Read panelif_enmode_|16[7:0] 00h
0xA2™ Parameter Write/Read panelif_enmode_|17[7:0] 00h
0xA3" Parameter Write/Read panelif_enmode_|18[7:0] 00h
0xA4" Parameter Write/Read panelif_enmode_|19[7:0] 00h
OxA5" Parameter Write/Read panelif_enmode_|20[7:0] 00h
0xA6" Parameter Write/Read panelif_enmode_|21[7:0] 00h
OxA7" Parameter Write/Read panelif_enmode_|22[7:0] 00h
0xa8" Parameter Write/Read panelif_enmode_I23[7:0] 00h
0xA9" Parameter Write/Read panelif_enmode_|24[7:0] 00h
OXAA" Parameter Write/Read panelif_enmode_|25[7:0] 00h
OXAB™ Parameter Write/Read panelif enmode_|26[7:0] 00h
OXAC™ Parameter Write/Read panelif_enmode_|27[7:0] 00h
OXAD™ Parameter Write/Read panelif_enmode_128[7:0] 00h
OXAE" Parameter Write/Read panelif_enmode_|29[7:0] 00h
OXAF" Parameter Write/Read panelif_enmode_I30[7:0] 00h

These parameters are used to control GOA signal output level during different stages of the power-on sequence for PAD

16~30.
Parameters Bit[7:6] Bit[5:4] Bit[3:2] Bit[1:0]
panelif_enmode_Inn[7:0] enmode enmode enmode enmode
(Note 1) pwron_3[1:0] pwron_2[1:0] pwron_1[1:0] pwron_0[1:0]

Note 1: nn =16 ~ 30

Description | Controls GOA PAD output level during part of the power-on sequence
SLPOUT(11h) SLPIN(10h)
Internal State [_Sleep-In_ [ Pwron_0 | Pwron_1] Pwron_2 | Pwron_3 | Pwron_4, Blank | Normal Blank | Pwrof_1 | Pwrof 0 | Sleep-In
Internal State for [ |
Panel Interface [_Sleep-In_[TPwron_07Pwron_1{Pwron_2Pwron_3] Pwron_4 | Norm ! Pwrof 1 | Pwrof 0 ! Sleep-In
T T
Please refer to PANCTRLSET1 for enmode setting description.
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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5.3.37. PANCTRLSET4(CBBOh~CBB9h) Panel Control Setting 4

Address CBh
B 255 CBBOh ~ CBBYh (0xB1* ~ OXBA" parameter)
(SPI/12C/MDDI)
Inst. / Para. Write/Read D[15:8]( D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 1 0 1 1
0xB1® Parameter Write/Read panelif_enmode_|31[7:0] 00h
0xB2™ Parameter Write/Read panelif_enmode_132[7:0] 00h
0xB3" Parameter Write/Read panelif_enmode_I33[7:0] 00h
0xB4" Parameter Write/Read panelif_enmode_|34[7:0] 00h
0xB5" Parameter Write/Read panelif_enmode_I35[7:0] 00h
0xB6" Parameter Write/Read panelif_enmode_|36[7:0] 00h
0xB7" Parameter Write/Read panelif_enmode_|37[7:0] 00h
0xB8™ Parameter Write/Read panelif_enmode_I38[7:0] 00h
0xB9" Parameter Write/Read panelif_enmode_I39[7:0] 00h
0xBA" Parameter Write/Read panelif_enmode. 140[7:0] 00h

These parameters are used to control GOA signal output level during different stages of the power-on sequence for PAD
31~40.
Parameters Bit[7:6] Bit[5:4] Bit[3:2] Bit[1:0]
panelif_enmode_Inn[7:0] enmode enmode enmode enmode
(Note 1) pwron_3[1:0] pwron_2[1:0] pwron_1[1:0] pwron_0[1:0]
Note 1: nn =31 ~ 40
Description | Controls GOA PAD output level during part of the power-on sequence
SLPOUT(11h) SLPIN(10h)
Internal State ]7SIeep-ln i Pwron_0 | Pwron_1 | Pwron_2 | Pwron_3 | Pwron_4{ Blank | Normal Blank | Pwrof 1 | Pwrof 0 | Sleep-In
Internal State for I |
Panel Interface [_Sleep-In 1 ! Pwron_0 ! Pwron_1 ! Pwron_2 ! Pwron_3 eron_A | Norm ! Pwrof 1 | Pwrof 0 ! Sleep-In
Please refer to PANCTRLSET1 for enmode setting description.
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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5.3.38. PANCTRLSET5(CBCOh~CBCEh) Panel Control Setting 5

Address CBh
Address st th
(SP1/12C/MDDI) CBCOh ~ CBCEh (0xC1™ ~ OxCF " parameter)
Inst. / Para. Write/Read D[15:8]( D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 1 0 1 1
0xC1* Parameter Write/Read panelif_enmode_h01[7:0] 04h
0xC2™ Parameter Write/Read panelif_enmode_h02[7:0] 00h
0xC3™ Parameter Write/Read panelif_enmode_h03[7:0] 04h
0xC4™ Parameter Write/Read panelif_enmode_h04[7:0] 04h
0xC5" Parameter Write/Read panelif_enmode_h05[7:0] 04h
0xC6™ Parameter Write/Read panelif_enmode_h06[7:0] 04h
0xC7™ Parameter Write/Read panelif_enmode_h07[7:0] 04h
0xC8" Parameter Write/Read panelif_enmode_h08[7:0] 00h
0xC9™ Parameter Write/Read panelif_enmode_h09[7:0] 00h
OXCA™ Parameter Write/Read panelif_enmode_h10[7:0] 00h
0XCB™ Parameter Write/Read panelif_enmode_h11[7:0] 00h
0xCC" Parameter Write/Read panelif_enmode_h12[7:0] 00h
0xCD" Parameter Write/Read panelif_enmode_h13[7:0] 00h
OXCE™ Parameter Write/Read panelif_enmode_h14[7:0] 00h
OXCF" Parameter Write/Read panelif_enmode_h15[7:0] 00h

These parameters are used to control GOA PAD output level during different stages of the power sequence for PAD 1~15.

Parameters Bit[7:6] Bit[5:4] Bit[3:2] Bit[1:0]
panelif_enmode_hnn[7:0] enmode enmode enmode enmode
(Note 1) pwrof_0[1:0] pwron_1[1:0] norm[1:0] pwron_4[1:0]

Note 1: nn =01 ~ 15

Controls GOA PAD output level during other other different stages of the power sequence.

Description SLPOUT(11h) SLPIN(10h)

Internal State \ Sleep-In | Pwron_0 ; Pwron_1, Pwron_2 j Pwron_3 | Pwron_4 | Blank \ Normal Blank | Pwrof_1 | Pwrof 0 , Sleep-In

Internal State for I |
Panel Interface \ Sleep-In_ ' Pwron_0 ! Pwron_1 ! Pwron_2 ! Pwronii’, ! Pwron_4! Norm ! Pwrof 1! Pwrof 0! \ Sleep-In

1 T

Please refer to PANCTRLSET1 for enmode setting description.
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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5.3.39. PANCTRLSET6(CBDOh~CBDEh) Panel Control Setting 6

Address CBh
B 255 CBDOh ~ CBDEh (0xD1® ~ OxDF"" parameter)
(SPI/I2C/MDDI)
Inst. / Para. Write/Read D[15:8]( D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 1 0 1 1
0xD1* Parameter Write/Read panelif_enmode_h16[7:0] 00h
0xD2™ Parameter Write/Read panelif_enmode_h17[7:0] 00h
0xD3"™ Parameter Write/Read panelif_enmode_h18[7:0] 00h
0xD4™ Parameter Write/Read panelif_enmode_h19[7:0] 00h
0xD5™ Parameter Write/Read panelif_enmode_h20[7:0] 00h
0xD6™ Parameter Write/Read panelif_enmode_h21[7:0] 04h
0xD7™ Parameter Write/Read panelif_enmode_h22[7:0] 00h
0xD8" Parameter Write/Read panelif_enmode_h23[7:0] 04h
0xD9™ Parameter Write/Read panelif_enmode_h24[7:0] 04h
OXDA™ Parameter Write/Read panelif_enmode_h25[7:0] 04h
0xDB™ Parameter Write/Read panelif_enmode_h26[7:0] 04h
0xDC"™ Parameter Write/Read panelif_enmode_h27[7:0] 04h
0xDD™ Parameter Write/Read panelif_enmode_h28[7:0] 00h
OXDE™ Parameter Write/Read panelif_enmode_h29[7:0] 00h
OxDF" Parameter Write/Read panelif_enmode_h30[7:0] 00h

These parameters are used to control GOA PAD output level during different stages of the power sequence for PAD

16~30.
Parameters Bit[7:6] Bit[5:4] Bit[3:2] Bit[1:0]
panelif_enmode_hnn[7:0] enmode enmode enmode enmode
(Note 1) pwrof_0[1:0] pwron_1[1:0] norm[1:0] pwron_4[1:0]

Note 1: nn =16 ~ 30

Controls GOA PAD output level during other other different stages of the power sequence.

Description
SLPOUT(11h) SLPIN(10h)
Internal State [_Sleep-In_ [ Pwron_0 | Pwron_1] Pwron_2 | Pwron_3 | Pwron_4, Blank | Normal Blank | Pwrof_1 | Pwrof 0 | Sleep-In
Internal State for [ |
Panel Interface [_Sleep-In__TPwron_07Pwron_1{Pwron_2 | Pwron_3 | Pwron_4 | Norm T Pwrof_1 | Pwrof 01| Sleep-In
! T
Please refer to PANCTRLSET1 for enmode setting description.
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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5.3.40. PANCTRLSET7(CBEOh~CBF9h) Panel Control Setting 7

Address CBh
B 255 CBEOh ~ CBESh (0XE1® ~ OXEA™ parameter)
(SPI/12C/MDDI)
Inst. / Para. Write/Read D[15:8]( D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 1 0 1 1
OXE1® Parameter Write/Read panelif_enmode_h31[7:0] 00h
OXE2™ Parameter Write/Read panelif_enmode_h32[7:0] 00h
OXE3" Parameter Write/Read panelif_enmode_h33[7:0] 00h
OXE4" Parameter Write/Read panelif_enmode_h34[7:0] 00h
OXE5" Parameter Write/Read panelif_enmode_h35[7:0] 00h
OXE6" Parameter Write/Read panelif_enmode_h36[7:0] 00h
OXE7" Parameter Write/Read panelif_enmode_h37[7:0] 00h
OXE8™ Parameter Write/Read panelif_enmode_h38[7:0] 00h
OXE9" Parameter Write/Read panelif_enmode_h39[7:0] 00h
OXEA" Parameter Write/Read panelif_enmode. h40[7:0] 00h

These parameters are used to control GOA PAD output level during different stages of the power sequence for PAD

31~40.
Parameters Bit[7:6] Bit[5:4] Bit[3:2] Bit[1:0]
panelif_enmode_hnn[7:0] enmode enmode enmode enmode
(Note 1) pwrof_0[1:0] pwron_1[1:0] norm[1:0] pwron_4[1:0]

Note 1: nn =31 ~ 40

Controls GOA PAD output level during other other different stages of the power sequence.

Description
SLPOUT(11h) SLPIN(10h)
Internal State Sleep-In__{ Pwron_0 | Pwron_1 | Pwron_2 | Pwron_3 | Pwron_4{ Blank | Normal Blank | Pwrof 1 | Pwrof 0 | Sleep-In
Internal State for I |
Panel Interface [_Sleep-In__ T Pwron_0 1 Pwron_11Pwron_21 Pwron_:? ! Pwron_4! Norm ! Pwrof 1 | Pwrof 0 ! 1 Sleep-In
Please refer to PANCTRLSET1 for enmode setting description.
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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5.3.41. PANCTRLSET8(CBFOh~CB89h) Panel Control Setting 8

Address CBh
B 255 CBFOh ~ CBF9h (0xF1% ~ OxFA™ parameter)
(SPI/12C/MDDI)
Inst. / Para. Write/Read D[15:8]( D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 1 0 1 1
OxF1* Parameter Write/Read panelif_enmode_Ivd1[7:0] FFh
OxF2™ Parameter Write/Read panelif_enmode_Ivd2[7:0] FFh
0xF3"™ Parameter Write/Read panelif_enmode_Ivd3[7:0] FFh
0xF4™ Parameter Write/Read panelif_enmode_Ivd4[7:0] FFh
OxF5" Parameter Write/Read panelif_enmode_Ivd5[7:0] FFh
0xF6™ Parameter Write/Read panelif_enmode_Ivd6[7:0] FFh
OxF7™ Parameter Write/Read panelif_enmode_Ivd7[7:0] FFh
OxF8" Parameter Write/Read panelif_enmode_Ivd8[7:0] FFh
0xF9™ Parameter Write/Read panelif_enmode_Ivd9[7:0] FFh
OXFA"™ Parameter Write/Read panelif_enmode_Ivd10[7:0] FFh

These parameters are used to control GOA PAD output level during LVD situation. Each PAD requires 2bit as enmode
control. The mapping of enmod for each signal is as follows:

Parameters

Bit[7:6]

Bit[5:4]

Bit[3:2]

Bit[1:0]

panelif_enmode_lvd1[7:0]

enmode_sig4[1:0]

enmode_sig3[1:0]

enmode_sig2[1:0]

enmode_sig1[1:0]

panelif_enmode_Ivd2[7:0]

enmode_sig8[1:0]

enmode_sig7[1:0]

enmode._sig6[1:0]

enmode_sig5[1:0]

panelif_enmode_lvd3[7:0]

enmode_sig12[1:0]

enmode_sig11[1:0]

enmode_sig10[1:0]

enmode_sig9[1:0]

panelif_enmode_Ivd4[7:0]

enmode sigl6[1:0]

enmode_sig15[1:0]

enmode_sig14[1:0]

enmode_sig13[1:0]

panelif_enmode_lvd5[7:0]

enmode_sig20[1:0]

enmode_sig19[1:0]

enmode_sig18[1:0]

enmode_sig17[1:0]

panelif_enmode_lvd6[7:0]

enmode_sig24[1:0]

enmode_sig23[1:0]

enmode_sig22[1:0]

enmode_sig21[1:0]

panelif_enmode_Ivd7[7:0]

enmode_sig28[1:0]

enmode_sig27[1:0]

enmode_sig26[1:0]

enmode_sig25[1:0]

Description panelif_enmode_lvd8[7:0] enmode_sig32[1:0] | enmode_sig31[1:0] | enmode_sig30[1:0] | enmode_sig29[1:0]
panelif_enmode_lvd9[7:0] enmode_sig36[1:0] | enmode_sig35[1:0] | enmode_sig34[1:0] | enmode_sig33[1:0]
panelif_enmode_lvd10[7:0] enmode_sig40[1:0] | enmode_sig39[1:0] | enmode_sig38[1:0] | enmode_sig37[1:0]

Controls the GOA PAD output level during LVD situation.
SLPOUT(11h) LVD
Internal State [__Sleep-in__[Pwron_0]Pwron_1]Pwron_2| Pwron_3| Pwron_4| Blank | Normal LVD |
Internal State for I
Panel Interface [_Sleep-in__TPwron_01Pwron_1Pwron_2 Pwron_3 ' Pwron 41 Norm 1 [ LVD |
Status Default Value
Default OTP un-programmed Set as default value

OTP Programmed

Set as OTP value
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5.3.42. PANU2D1(CC80h~CC89h) Panel U2D Setting 1

Address CCh
falil ey CC80h ~ CC80h (0x81° ~ 0x8A" parameter)
(SPI/I2C/MDDI)
Inst. / Para. Write/Read D[15:8]( D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 1 1 0 0
0x81°% Parameter Write/Read 0 0 panelif_u2d_sel01[5:0] 02h
0x82™ Parameter Write/Read 0 0 panelif_u2d_sel02[5:0] 00h
0x83" Parameter Write/Read 0 0 panelif_u2d_sel03[5:0] 10h
0x84" Parameter Write/Read 0 0 panelif_u2d_sel04[5:0] OEh
0x85" Parameter Write/Read 0 0 panelif_u2d_sel05[5:0] 0Ch
0x86" Parameter Write/Read 0 0 panelif_u2d_sel06[5:0] 0Ah
0x87" Parameter Write/Read 0 0 panelif_u2d_sel07[5:0] 06h
0x88" Parameter Write/Read 0 0 panelif_u2d_sel08[5:0] 00h
0x89" Parameter Write/Read 0 0 panelif_u2d_sel09[5:0] 00h
0x8A" Parameter Write/Read 0 0 panelif_u2d_sel10[5:0] 00h
These parameters are used to map internal GOA signals to GOA output pad for normal scan (U2D).
example:
To assign tcon_goa_clkal to GOA Output PAD GOUT1 during normal scan, and
tcon_goa_clkbl to GOA Output PAD GOUT1 during reverse scan
set panelif_u2d_sel01[5:0] = 9, and panelif_d2u_sel01[5:0] = 13
Internal Internal GOA U2D Parameter D2U Parameter GOA Output
Signal No. Signal Name (normal scan) (reverse scan) PAD
1 tcon_goa_vstl panelif_u2d_sel01[5:0] panelif_d2u_sel01[5:0] GOUT1
2 tcon_goa_vst2 panelif_u2d_sel02[5:0] panelif_d2u_sel02[5:0] GOUT2
3 tcon_goa_vst3 panelif_u2d_sel03[5:0] panelif_d2u_sel03[5:0] GOUT3
4 tcon_goa_vst4 panelif_u2d_sel04[5:0] panelif_d2u_sel04[5:0] GOUT4
5 tcon_goa_vendl panelif_u2d_sel05[5:0] panelif_d2u_sel05[5:0] GOUT5
6 tcon_goa_vend2 panelif_u2d_sel06[5:0] panelif_d2u_sel06[5:0] GOUT6
7 tcon_goa_vend3 panelif_u2d_sel07[5:0] panelif_d2u_sel07[5:0] GOUT7
8 tcon_goa_vend4 panelif_u2d_sel08[5:0] panelif_d2u_sel08[5:0] GOUTS8
9 tcon_goa_clkal panelif_u2d_sel09[5:0] panelif_d2u_sel09[5:0] GOUT9
Description 10 tcon_goa_clka2 panelif_u2d_sel10[5:0] panelif_d2u_sel10[5:0] GOUT10
11 tcon_goa_clka3 panelif_u2d_sell11[5:0] panelif_d2u_sell11[5:0] GOUT11
12 tcon_goa_clka4 panelif_u2d_sel12[5:0] panelif_d2u_sel12[5:0] GOUT12
13 tcon_goa_clkbl panelif_u2d_sel13[5:0] panelif_d2u_sel13[5:0] GOUT13
14 tcon_goa_clkb2 panelif_u2d_sel14[5:0] panelif_d2u_sel14[5:0] GOUT14
15 tcon_goa_clkb3 panelif_u2d_sel15[5:0] panelif_d2u_sel15[5:0] GOUT15
16 tcon_goa_clkb4 panelif_u2d_sel16[5:0] panelif_d2u_sel16[5:0] GOUT16
17 tcon_goa_clkcl panelif_u2d_sel17[5:0] panelif_d2u_sel17[5:0] N/A
18 tcon_goa_clkc2 panelif_u2d_sel18[5:0] panelif_d2u_sel18[5:0] N/A
19 tcon_goa_clkc3 panelif_u2d_sel19[5:0] panelif_d2u_sel19[5:0] N/A
20 tcon_goa_clkc4 panelif_u2d_sel20[5:0] panelif_d2u_sel20[5:0] N/A
21 tcon_goa_clkdl panelif_u2d_sel21[5:0] panelif_d2u_sel21[5:0] GOUT32
22 tcon_goa_clkd2 panelif_u2d_sel22[5:0] panelif_d2u_sel22[5:0] GOUT31
23 tcon_goa_clkd3 panelif_u2d_sel23[5:0] panelif_d2u_sel23[5:0] GOUT30
24 tcon_goa_clkd4 panelif_u2d_sel24[5:0] panelif_d2u_sel24[5:0] GOUT29
25 tcno_goa_clksal2 * | panelif_u2d_sel25[5:0] panelif_d2u_sel25[5:0] GOUT28
26 tcno_goa_clksa34 * | panelif_u2d_sel26[5:0] panelif_d2u_sel26[5:0] GOUT27
27 tcno_goa_clksb12 * | panelif_u2d_sel27[5:0] panelif_d2u_sel27[5:0] GOUT26
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28 tcno_goa_clkshb34 * | panelif_u2d_sel28[5:0] panelif_d2u_sel28[5:0] GOUT25
29 tcno_goa_clkscl12 * panelif_u2d_sel29[5:0] panelif_d2u_sel29[5:0] GOUT24
30 tcno_goa_clksc34 * panelif_u2d_sel30[5:0] panelif_d2u_sel30[5:0] GOUT23
31 tcno_goa_clksd12 * | panelif_u2d_sel31[5:0] panelif_d2u_sel31[5:0] GOUT22
32 tcno_goa_clksd34 * | panelif_u2d_sel32[5:0] panelif_d2u_sel32[5:0] GOUT21
33 tcon_goa_eclkl panelif_u2d_sel33[5:0] panelif_d2u_sel33[5:0] GOUT20
34 tcon_goa_eclk2 panelif_u2d_sel34[5:0] panelif_d2u_sel34[5:0] GOUT19
35 tcon_goa_eclk3 panelif_u2d_sel35[5:0] panelif_d2u_sel35[5:0] GOUT18
36 tcon_goa_eclk4 panelif_u2d_sel36[5:0] panelif_d2u_sel36[5:0] GOUT17
37 tcon_goa_dirl panelif_u2d_sel37[5:0] panelif_d2u_sel37[5:0] N/A
38 tcon_goa_dir2 panelif_u2d_sel38[5:0] panelif_d2u_sel38[5:0] N/A
39 VSS panelif_u2d_sel39[5:0] panelif_d2u_sel39[5:0] N/A
40 VSS panelif_u2d_sel40[5:0] panelif_d2u_sel40[5:0] N/A
* tcon_goa_clksal2, sa34, sh12, sb34, sc12, sc34, sd12, sd34 are logically gated signal

tcon_goa_clksal2 =tcon_goa_clkal OR tcon_goa_clka2

tcon_goa_clksa34 = tcon_goa_clka3 OR tcon_goa_clka4

tcon_goa_clksb12 = tcon_goa_clkbl OR tcon_goa_clkb2

tcon_goa_clksh34 = tcon_goa_clkb3 OR tcon_goa_clkb4

tcon_goa_clksc12 = tcon_goa_clkcl OR tcon_goa_clkc2

tcon_goa_clksc34 = tcon_goa_clkc3 OR tcon_goa_clkc4

tcon_goa_clksd12 = tcon_goa_clkd1l OR tcon_goa_clkd2

tcon_goa_clksd34 = tcon_goa_clkd3 OR tcon_goa_clkd4

Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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5.3.43. PANU2D2(CC90h~CC9Eh) Panel U2D Setting 2

Address CCh
falil ey CC90h ~ CCIEh (0x91° ~ Ox9F" parameter)
(SPI/I2C/MDDI)
Inst. / Para. Write/Read D[15:8]( D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 1 1 0 0
0x91* Parameter Write/Read 0 0 panelif_u2d_sel11[5:0] 00h
0x92™ Parameter Write/Read 0 0 panelif_u2d_sel12[5:0] 00h
0x93" Parameter Write/Read 0 0 panelif_u2d_sel13[5:0] 00h
0x94" Parameter Write/Read 0 0 panelif_u2d_sel14[5:0] 00h
0x95" Parameter Write/Read 0 0 panelif_u2d_sel15[5:0] 00h
0x96" Parameter Write/Read 0 0 panelif_u2d_sel16[5:0] 00h
0x97" Parameter Write/Read 0 0 panelif_u2d_sel17[5:0] 00h
0x98" Parameter Write/Read 0 0 panelif_u2d_sel18[5:0] 00h
0x99" Parameter Write/Read 0 0 panelif_u2d_sel19[5:0] 00h
0x9A" Parameter Write/Read 0 0 panelif_u2d_sel20[5:0] 00h
0x9B™ Parameter Write/Read 0 0 panelif_u2d_sel21[5:0] 01h
0x9C"™ Parameter Write/Read 0 0 panelif_u2d_sel22[5:0] 00h
0x9D" Parameter Write/Read 0 0 panelif_u2d_sel23[5:0] OFh
Ox9E" Parameter Write/Read 0 0 panelif_u2d_sel24[5:0] 0Dh
0x9F" Parameter Write/Read 0 0 panelif_u2d_sel25[5:0] 0Bh
These parameters are used to map internal GOA signals to GOA output pad for normal scan (U2D).
example:
Description
Please rever to PANU2DL1 to internal' goa signal to GOA PAD mapping table.
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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5.3.44. PANU2D3(CCAOh~CCAEh) Panel U2D Setting 3

Address CCh
B 7255 CCAOh ~ CCAEh (OxA1®" ~ OXAF" parameter)
(SPI/I2C/MDDI)
Inst. / Para. Write/Read D[15:8]( D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 1 1 0 0
O0xA1® Parameter Write/Read 0 0 panelif_u2d_sel26[5:0] 09h
0xA2™ Parameter Write/Read 0 0 panelif_u2d_sel27[5:0] 05h
0xA3" Parameter Write/Read 0 0 panelif_u2d_sel28[5:0] 00h
0xA4" Parameter Write/Read 0 0 panelif_u2d_sel29[5:0] 00h
OxA5" Parameter Write/Read 0 0 panelif_u2d_sel30[5:0] 00h
0xA6" Parameter Write/Read 0 0 panelif_u2d_sel31[5:0] 00h
OxA7" Parameter Write/Read 0 0 panelif_u2d_sel32[5:0] 00h
0xA8™ Parameter Write/Read 0 0 panelif_u2d_sel33[5:0] 00h
0xA9" Parameter Write/Read 0 0 panelif_u2d_sel34[5:0] 00h
OXAA" Parameter Write/Read 0 0 panelif_u2d_sel35[5:0] 00h
OXAB™ Parameter Write/Read 0 0 panelif_u2d_sel36[5:0] 00h
OXAC™ Parameter Write/Read 0 0 panelif_u2d_sel37[5:0] 00h
OXAD™ Parameter Write/Read 0 0 panelif_u2d_sel38[5:0] 00h
OXAE" Parameter Write/Read 0 0 panelif_u2d_sel39[5:0] 00h
OXAF"™ Parameter Write/Read 0 0 panelif_u2d_sel40[5:0] 00h
These parameters are used to map internal GOA signals to GOA output pad for normal scan (U2D).
example:
Description
Please rever to PANU2DL1 to internal' goa signal to GOA PAD mapping table.
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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5.3.45. PAND2U1(CCBOh~CCB9h) Panel D2U Setting 1

Address CCh
B 255 CCBOh ~ CCB9h (0xB1°' ~ 0XBA™ parameter)
(SPI/I2C/MDDI)

Inst. / Para. Write/Read D[15:8]( D7 D6 D5 D4 D3 D2 D1 DO Default

Instruction Write 00h 1 1 0 1 1 0 0
0xB1® Parameter Write/Read 0 0 panelif_d2u_sel01[5:0] 08h
0xB2™ Parameter Write/Read 0 0 panelif_d2u_sel02[5:0] 00h
0xB3" Parameter Write/Read 0 0 panelif_d2u_sel03[5:0] 18h
0xB4" Parameter Write/Read 0 0 panelif_d2u_sel04[5:0] 16h
0xB5" Parameter Write/Read 0 0 panelif_d2u_sel05[5:0] 14h
0xB6" Parameter Write/Read 0 0 panelif_d2u_sel06[5:0] 12h
0xB7" Parameter Write/Read 0 0 panelif_d2u_sel07[5:0] 04h
0xB8™ Parameter Write/Read 0 0 panelif_d2u_sel08[5:0] 00h
0xB9" Parameter Write/Read 0 0 panelif_d2u_sel09[5:0] 00h
0xBA" Parameter Write/Read 0 0 panelif_d2u_sel10[5:0] 00h

These parameters are used to map internal GOA signals to GOA output pad for reverse scan (D2U).
Description | Please rever to PANU2D1 to internal goa signal to GOA PAD mapping table.
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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5.3.46. PAND2U2(CCCOh~CCCEh) Panel D2U Setting 2

Address CCh
falil ey CCCOh ~ CCCEh (0xC1® ~ 0XCF" parameter)
(SPI/I2C/MDDI)
Inst. / Para. Write/Read D[15:8]( D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 1 1 0 0
0xC1* Parameter Write/Read 0 0 panelif_d2u_sel11[5:0] 00h
0xC2™ Parameter Write/Read 0 0 panelif_d2u_sel12[5:0] 00h
0xC3"™ Parameter Write/Read 0 0 panelif_d2u_sel13[5:0] 00h
0xC4™ Parameter Write/Read 0 0 panelif_d2u_sel14[5:0] 00h
0xC5" Parameter Write/Read 0 0 panelif_d2u_sel15[5:0] 00h
0xC6™ Parameter Write/Read 0 0 panelif_d2u_sel16[5:0] 00h
0xC7™ Parameter Write/Read 0 0 panelif_d2d_sel17[5:0] 00h
0xC8" Parameter Write/Read 0 0 panelif_d2u_sel18[5:0] 00h
0xC9™ Parameter Write/Read 0 0 panelif_d2u_sel19[5:0] 00h
OXCA™ Parameter Write/Read 0 0 panelif_d2u_sel20[5:0] 00h
0XCB™ Parameter Write/Read 0 0 panelif _d2u_sel21[5:0] 07h
0xCC" Parameter Write/Read 0 0 panelif_d2u_sel22[5:0] 00h
0xCD™ Parameter Write/Read 0 0 panelif_d2u_sel23[5:0] 17h
OXCE™ Parameter Write/Read 0 0 panelif_d2u_sel24[5:0] 15h
OXCF" Parameter Write/Read 0 0 panelif_d2u_sel25[5:0] 13h
These parameters are used to map internal GOA signals to GOA output pad for normal scan (D2U).
example:
Description
Please rever to PANU2D1 to internal goa signal to GOA PAD mapping table.
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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5.3.47. PAND2U3(CCDOh~CCDEh) Panel D2U Setting 3

Address CCh
B 255 CCdOh ~ CCDEh (0xD1°' ~ OxDF" parameter)
(SPI/I2C/MDDI)
Inst. / Para. Write/Read D[15:8]( D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 1 1 0 0
0xD1* Parameter Write/Read 0 0 panelif_d2u_sel26[5:0] 11h
0xD2™ Parameter Write/Read 0 0 panelif_d2u_sel27[5:0] 03h
0xD3"™ Parameter Write/Read 0 0 panelif_d2u_sel28[5:0] 00h
0xD4™ Parameter Write/Read 0 0 panelif_d2u_sel29[5:0] 00h
0xD5™ Parameter Write/Read 0 0 panelif_d2u_sel30[5:0] 00h
0xD6™ Parameter Write/Read 0 0 panelif_d2u_sel31[5:0] 00h
0xD7™ Parameter Write/Read 0 0 panelif_d2u_sel32[5:0] 00h
0xD8" Parameter Write/Read 0 0 panelif_d2u_sel33[5:0] 00h
0xD9™ Parameter Write/Read 0 0 panelif_d2u_sel34[5:0] 00h
OXDA™ Parameter Write/Read 0 0 panelif_d2u_sel35[5:0] 00h
0xDB™ Parameter Write/Read 0 0 panelif _d2u_sel36[5:0] 00h
0xDC" Parameter Write/Read 0 0 panelif_d2u_sel37[5:0] 00h
0xDD™ Parameter Write/Read 0 0 panelif_d2u_sel38[5:0] 00h
OXDE™ Parameter Write/Read 0 0 panelif_d2u_sel39[5:0] 00h
OXDF" Parameter Write/Read 0 0 panelif_d2u_sel40[5:0] 00h
These parameters are used to map internal GOA signals to GOA output pad for nermal scan (D2U).
example:
Description
Please rever to PANU2DL1 to internal' goa signal to GOA PAD mapping table.
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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Address CEh
falil ey CE80h ~ CE8Bh (0x81° ~ 0x8C" parameter)
(SP1/12C/MDDI)
Inst. / Para. Write/Read D[15:8]( D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 1 1 1 0
0x81°% Parameter Write/Read vstl_shift[7:0] 82h
0x82" Parameter Write/Read o | o | o [ o ] vstl_width[3:0] 01h
0x83" Parameter Write/Read vstl_tchop[7:0] 28h
0x84" Parameter Write/Read vst2_shift[7:0] 81h
0x85™ Parameter Write/Read o | o | o | o ] vst2. width[3:0] 01h
0x86" Parameter Write/Read vst2_tchop[7:0] 28h
0x87" Parameter Write/Read vst3_shift[7:0] 81h
0x88" Parameter Write/Read 0 | 0 | 0 | 0 | vst3_width[3:0] 01h
0x89" Parameter Write/Read vst3_tchop[7:0] 28h
0x8A"™ Parameter Write/Read vsta_shift[7:0] 82h
0x8B™ Parameter Write/Read 0 | 0 | 0 | 0 | vst4_width[3:0] 01h
0x8C"™ Parameter Write/Read vst4_tchop[7:0] 28h

These parameters are used to create single pulse type signals tcon_goa_vstl, tcon_goa_vst2, tcon_goa_vst3 and
tcon_goa_vst4.
Parameters Description
. 0: tcon_goa_vstl rising edge locates after reference point
vstl_shift[7] Q L .
1: tcon_goa_vstl rising edge locates before reference point, in BP region
vstl_shift[6:0] | Set starting position of the tcon_goa_vst1 pulse with respect to the reference point
vstl_width[3:0] | Settcon_goa_vstl pulse width = vstl width[3:0] + 1 (unit = line)
vstl_tchop[7:0] | Delay rising edge of tcon_goa_vst1 signal (unit = mclk)
reference
. int
Description polm |
| | |
linecnt_shift1[15:0] - [Bp[BP[BP[BP[BP[BP[BP[BP|BP[BP[BP| 0 [ 1] 2 [3[4[5] 6| 7[8 ]9 [10[11]12]13]14] .. [ose[es7less|ose]FP]FP|FP[FP]FP[FP[FP
B . | | |
(if ust1_shift7] == 1) ystl_shiftf6:0] — !
tcon_goa_vstl ; »| goa_vstl 1shift[7:0] = 82h
vstl_tchop[7:0] —» <~ vstl_width[3:0] |
| i
| |
| |
. [ e
(f vstl_shift[7] == 0) | LVStl_ShIﬂ[B.O]
tcon_goa_vstl | if——>] goa_vst1_shift[7:0] = 07h
| vstl_width[3:0]
- Use other parameters and apply the same method to create tcon_goa_vst2, tcon_goa_vst3 and tcon_goa_vst4 signals
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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5.3.49. GOAVEND(CE90h~CE9Bh) GOA VEND Setting

Address CEh
falil ey CE90h ~ CE9Bh (0x91% ~ 0x9C" parameter)
(SP1/12C/MDDI)
Inst. / Para. Write/Read D[15:8]( D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 1 1 1 0
0x91* Parameter Write/Read vendl_width[3:0] vendl_shift[11:8] 13h
0x92" Parameter Write/Read vendl1_shift[7:0] 1Fh
0x93" Parameter Write/Read vendl_tchop[7:0] 28h
0x94"™ Parameter Write/Read vend2_width[3:0] | vend2_shift[11:8] 13h
0x95" Parameter Write/Read vend2_shift[7:0] 20h
0x96" Parameter Write/Read vend2_tchop[7:0] 28h
0x97" Parameter Write/Read vend3_width[3:0] | vend3_shift[11:8] 13h
0x98" Parameter Write/Read vend3_shift[7:0] 20h
0x99" Parameter Write/Read vend3_tchop[7:0] 28h
0x9A"™ Parameter Write/Read vend4_width[3:0] | vend4_shift[11:8] 13h
0x9B" Parameter Write/Read vend4_shift[7:0] 1Fh
0x9C™ Parameter Write/Read vend4_tchop[7:0] 28h

NOTE: “-” Don'’t care, can be set to VDDIO or VSS level

These parameters are used to create single pulse type signals tcon_goa vstl, tcon_goa_vst2, tcon_goa_vst3 and
tcon_goa_vst4.

Parameters Description

. 0: tcon_goa_vendl rising edge locates after reference point
vendl_shift[11] > . N .
1: tcon_goa_vend1 rising edge locates before reference point, in BP region

vendl_shift[10:0]
vendl_width[3:0]
vendl_tchop[7:0]

Set starting position of the tcon_goa_vendl pulse with respect to the reference point

Set tcon_goa_vend1 pulse width = vend1_width[3:0] + 1 (unit = line)

Delay rising edge of tcon_goa_vend1 signal (unit = mclk)

OTP Programmed

Set as OTP value

reference
o point
Description | | I
lineent_shift1[15:0]  [sP[BP[eP[BP[BP[BP[BP[BP([BP[BP[BP[ 0 [1 2] 3[4 [5[6| 7] 8] 9 [10]11]12]13]14] .. [oselos7]oseloss[FP|FP]FP]FP]FP]FP]FP]
R . | | |
(fvendl_shiff11] == 1) VeNILSHIM10:0] ! !
tcon_goa_vendl ‘ goa_vendl_shift{10:0] = 802h
vendl_tchop[7:0] —» = vendl_width[3:0] |
| |
(If vend1_shift{11] == 0) i i
! vend1_shift[10:0]
tcon_goa_vend1 1 ] goa_vendL_shif{10:0] = 07h
; ™ vend1_width[3:0]
- Use other parameters and apply the same method to create tcon_goa_vend2, tcon_goa_vend3 and tcon_goa_vend4
signals
Status Default Value
Default OTP un-programmed Set as default value
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5.3.50. GOAGPSET(CE9Ch~CE9Dh) GOA Group Setting

Address CEh
falil ey CE9Ch ~ CE9Dh (0x9D® ~ Ox9E™ parameter)
(SPI/I2C/MDDI)
Inst. / Para. Write/Read D[15:8]( D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 1 1 1 0
Ox9D" Parameter Write/Read clkal_ | clka2_ | clka3_ | clka4_ | clkbl_ | clkb2_ | clkb3_ | clkb4_ 00h
groupl | groupl | groupl | groupl | groupl | groupl | groupl | groupl
OX9E™ Parameter Write/Read clkcl_ | clkc2_ | clke3_ | clkc4_ | clkdl_ | clkd2_ | clkd3_ | clkd4_ 00h
groupl | groupl | groupl | groupl | groupl | groupl | groupl | groupl

These parameters are used to control the tcon_goa_clkx timing in the head and tail region as to where the rising or falling
edge should align to.

Parameters Description
clkal_groupl 0: the edge of tcon_goa_clkal head and tail region aligns with edges of tcon_goa_vst2
- 1: the edge of tcon_goa_clkal head and rail region aligns with edges of tcon_goa_vstl
clka2_groupl 0: the edge of tcon_goa_clka2 head and tail region aligns with edges of tcon_goa_vst2
- 1: the edge of tcon_goa_clka2 head and rail region aligns with edges of tcon_goa_vstl
_ 0: the edge of tcon_goa_clka3 head and tail region aligns with edges of tcon_goa_vst2
Description clka3_groupl ] ; ; ;
1: the edge of tcon_goa_clka3 head and rail region aligns with edges of tcon_goa_vstl
clkad_groupl 0: the edge of tcon_goa_clka4 head and tail region aligns with edges of tcon_goa_vst2
- 1: the edge of tcon_goa_clka4 head and rail region aligns with edges of tcon_goa_vstl

Use the remaining parameters and apply the same method control signal behavior of tcon_goa_clkbl~b4,
tcon_goa_clkcl~c4, tcon_goa_clkd1~d4.

Please refer to figures in 5.3.51 for definition of head and tail region of the clock signals and other parameters that
controls the signal behavior in the head and tail region.

Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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5.3.51. GOACLKA1(CEAOh~CEA6h) GOA CLKAL1 Setting

Address CEh
B 255 CEAOh ~ CEA6h (0XA1* ~ OxA7" parameter)
(SP1/12C/MDDI)
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 1 1 1 0
OxA1* Parameter Write/Read clkal_width[3:0] clkal_shift[11:8] 18h
0xA2" Parameter Write/Read clkal_shift[7:0] 00h
0xA3"™ Parameter Write/Read Csl\li(va_:tLg; gﬂi((?_lﬁ glrjae:;_d Cllftaaﬁl_ clkal_switch[11:8] 03h
0xA4" Parameter Write/Read clkal_switch[7:0] 1Dh
OxA5" Parameter Write/Read clkal_extend[7:0] 00h
OxA6" Parameter Write/Read clkal_tchop[7:0] 28h
OxA7" Parameter Write/Read clkal_tglue[7:0] 00h

Description

These parameters are used to create clock type signal tcon_goa_clkal

Basic Setting
Parameters
clkal_shift[11]

Description

0: tcon_goa_clkal rising edge starting point locates after reference point
1: tcon_goa_clkal rising edge starting point locates before reference point, in BP region

clkal_shift[10:0]
clkal_width[3:0]
clkal_switch[11:0]
clkal_tchop[7:0]
clkal_tglue[7:0]

Specifies start point of tcon_goa_clkal where the clock starts to toggle

Set half-period of the tcon_goa_clkal signal, half period = clkal_width[3:0] + 1 (unit = line)

Set ending position of the tcon_goa_clkal signal with respect to the reference point

Delay rising edge of tcon_goa_clkal signal (unit = mclk)

Delay falling edge of tcon_goa_clkal signal (unit = mclk)

frame
boundary
|

switch
point
|

start
point (+)
I

reference
point
|

frame start
boundary point (-)
| 1

1 1 1 1 1 1

linecnt_shift1[15:0] [FP[FP[FPBPBPBPBPBPBPBPBP 0 [ 12345 678 o to[11[12[13[14] .55 [ 4l al 2l 2l o FPFPIFPIFPIFPIFPIFPIFPBPBPBR
| | | | | |

! ! } ! clkal_switch[11:0] |

|

clka1fshi:rft[10:0] ‘u—l‘ ;
L [ |
clkal_shift[111:0] == 804h
| |
| |
| |

LI clka1_shift[10:0]

tcon_goa_clkal
(if clka1_shift[11] == 1)

clka1_width[3:0] }
|
|
|
|

tcon_goa_clkal |
T

i [ |
:clka1fsh|ft[1 1:0] == 003h clka1_switch[11:0]

|

(if clka1_shift[11] == 0)

|
tcon_goa_clkal (basic) ! ‘
Lo 1_iclkal_tglue[7:0]
tcon_goa_clkal (with tglue) | - <
clkal_tchop[7:0] } ! | }
tcon_goa_clkal (with tchop) —> I
|

N L

tcon_goa_clkal (with tglue and tchop)

I e N e I
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Special Setting Description
Parameters

Specifies tcon_goa_clkal behavior in the non-operating area defined as the area after switch
point and before start point.

clkal_sw_tg 0: tcon_goa_clkal does not toggle in non-operating area

1: tcon_goa_clkal continues to toggle in hon-operating area, the toggling behaviour may also
be controlled by other special setting parameters

0: tcon_goa_clkal stays low in the head area

clkal _f head o . .

1: tcon_goa_clkal goes high in the head area every other frame (decided by clkal_odd_hi)
Kkal f tai 0: tcon_goa_clkal stays low in the tail area
clka ai
- 1: tcon_goa_clkal goes high in the tail area every other frame (decided by clkal_odd_hi)
. 0: tcon_goa_clkal goes high in head or tail area during even frames
clkal_odd_hi T . .
-~ 1: tcon_goa_clkal goes high in head or tail area during odd frames
0: tcon_goa_clkal extend point locates after reference point
clkal_extend[7] . L .

1: tcon_goa_clkal extend point locates before reference point, in BP region

Specifies extend point where tcon_goa_clkal continues to toggle past line boundary if

clkal_extend[6:0] clkal_sw_tg == 1 and toggle_mod4 == 1 (Notel)

frame extend reference  Start, switch frame
boundary point point point: point boundary
I | | | | |
|

| | h I
linecnt_shift1[15:0]  [Fe[eP[FP[FP[Fe[eP[FP[eP[eP[eP[ePleP[BP[EP|ePlep[BR[EP[EP[eP[ERlEP[BR| o [ + [2 | s T« 5 [ 78 ¢ [o]ufse[1s]u].. [reosdfosdossfosefosifoseess]rp]re[ep[FP[FP]Fe[eP[FP[FPIFP[FPIFP]FP[FP FP[Fp[eP[BREP[EP[BP[ER[EP]
! ! ! ! clkal_switch[11:0] | !

(if clkal_extend[7] == 1)

|
|

|

1

| |

| Slkal_extendl6:0] | a1 shiftf10:0]
I >

|

I

;

|

|

tcon_goa_clkal
(if toggle_mod4 == 0)

clkal_width[3.0]

i
tcon_goa_clkal ) | 1 I 1 I I 1 I 1 I ]
(if toggle_mod4 == 1 & ! b !
clkal_sw_tg==1) | | |
frame extend reference Start switch frame extend
boundary point point point point boundary point
i | | i
wwwwww T Tt
i e L L Ll L | [ EA A ]

|
I | "
linecnt_shift1[15:0]  [FP[FP[FP[FP[FP[FP[FP[FP[BP[ER[BR[BP[BP[BR[BP[BR] 0 [1 [ 2 [ 3 [ 4[58 [ 7 .. [ersfurelérrfurefersfsacfesasecfesafaeafessfaeefes]saefesssoo] . oscfosaoss]
T

|

|

i
————/ clkai_shift[10:0]

tcon_goa_vend2

1

(/J_l

tcon_goa_vstl

tcon_goa_vst2

(clkal_f_head = 0, clkal_f_tail = 1)

tcon_goa_clkal (toggle_mod4 = 0) !

I e B e B e B e W e M e

tcon_goa_clkal (toggle_mod4 = 1)

‘ _i (if clkal_groq‘pl :31) |4) [
| | L
| 4 (if ‘plkal‘Lgroupl =0) &_
| ‘ e
| |
| |
| |

|

|

tcon_goa_clkal (toggle_mod4 =1)

(clkal_f_head = 1, clkal_f_tail = 0)

(toggle_mod4 = 0) ! ! )
tcon_goa_clkal (if clkal| groupl = 1) €
T T

[
o
[
(If clkal_sw_tg = 0) -
[
(toggle_mod4 = 1 | i

' (if clkal_sw_tg = 1)
(toggle_mod4 = 0)

i [
N ! | (If clkal_sw_tg = 0) [
tcon_goa_clkal | | |
(toggle_mod4 = 1 | 1 (If clkal_sw_tg = 1) | |
tcon_goa_clkal

tcon_goa_clkal

Notel: Please refer to 5.3.69 for related goa signal toggle option

Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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5.3.52. GOACLKA2(CEA7h~CEADh) GOA CLKAZ2 Setting

Preliminary

OTMB8009A

Address CEh
B 255 CEAT7h ~ CEADh (0xA8" ~ OXAE™ parameter)
(SP1/12C/MDDI)
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 1 1 1 0
0xA8" Parameter Write/Read clka2_width[3:0] clka2_shift[11:8] 10h
0xA9™ Parameter Write/Read clka2_shift[7:0] 00h
OXAA" Parameter Write/Read Csl\li(va_% gﬂi((?_zﬁ fc_lﬁi_d Cllftaaﬁl_ clka2_switch[11:8] 03h
OXxAB" Parameter Write/Read clka2_switch[7:0] 1Eh
OXAC™ Parameter Write/Read clka2_extend[7:0] 00h
OXAD™ Parameter Write/Read clka2_tchop[7:0] 28h
OXAE" Parameter Write/Read clka2_tglue[7:0] 00h

These parameters are used to create clock type signal tcon_goa_clka2.

Please refer to 5.3.51 for description and function of each tcon_goa_clka2 parameters, and aply the same method to

Description adjust tcon_goa_clka2 signal behavior.
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Setas OTP value
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****** OTMB8009A

5.3.53. GOACLKA3(CEBOh~CEB6h) GOA CLKA3 Setting

Address CEh
B 255 CEBOh ~ CEB6h (0xB1* ~ 0xB7" parameter)
(SP1/12C/MDDI) p
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 1 1 1 0
0xB1* Parameter Write/Read clka3_width[3:0] clka3_shift[11:8] 10h
0xB2" Parameter Write/Read clka3_shift[7:0] 01h
rd . clka3_ | clka3_ | clka3_ | clka3_ . .
0xB3"™ Parameter Write/Read sw tg | odd hi | f head | f tai clka3_switch[11:8] 03h
0xB4" Parameter Write/Read clka3_switch[7:0] 1Fh
0xB5" Parameter Write/Read clka3_extend[7:0] 00h
0xB6" Parameter Write/Read clka3_tchop[7:0] 28h
0xB7" Parameter Write/Read clka3_tglue[7:0] 00h
These parameters are used to create clock type signal tcon_goa_clka3.
D - Please refer to 5.3.51 for description and function of each tcon_goa_clka3 parameters, and aply the same method to
escription : . ;
adjust tcon_goa_clka3 signal behavior.
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Setas OTP value
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5.3.54. GOACLKA4(CEB7h~CEBDh) GOA CLKA4 Setting

Address CEh
B 255 CEB7h ~ CEBDh (0xB8" ~ 0XBE™ parameter)
(SP1/12C/MDDI) p
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 1 1 1 0
0xB8" Parameter Write/Read clka4_width[3:0] clka4_shift[11:8] 10h
0xB9™ Parameter Write/Read clka4_shift[7:0] 02h
th . clka4_ | clka4_ | clka4_ | clkad_ . .
OxBA™ Parameter Write/Read sw tg | odd i | f head | f tai clkad_switch[11:8] 03h
0xBB" Parameter Write/Read clka4_switch[7:0] 20h
0xBC™ Parameter Write/Read clka4_extend[7:0] 00h
0xBD™ Parameter Write/Read clka4_tchop[7:0] 28h
OXBE" Parameter Write/Read clka4_tglue[7:0] 00h
These parameters are used to create clock type signal tcon_goa_clka4.
D - Please refer to 5.3.51 for description and function of each tcon_goa_clka4 parameters, and aply the same method to
escription - . ;
adjust tcon_goa_clka4 signal behavior.
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Setas OTP value
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5.3.55. GOACLKB1(CECOh~CEC6h) GOA CLKB1 Setting

Preliminary

OTMB8009A

Address CEh
falil ey CECOh ~ CEC6h (0xC1* ~ 0xC7™" parameter)
(SP1/12C/MDDI)
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 1 1 1 0
0xC1* Parameter Write/Read clkbl_width[3:0] clkbl_shift[11:8] 38h
0xC2™ Parameter Write/Read clkbl_shift[7:0] 02h
0xC3" Parameter Write/Read Csl\li(vti:tLg; gl(;((?_lﬁ glr(fé:;_d C]!EE;I— clkbl1_switch[11:8] 03h
0xC4™ Parameter Write/Read clkbl_switch[7:0] 21h
0xC5" Parameter Write/Read clkbl_extend[7:0] 00h
0xC6"™ Parameter Write/Read clkbl_tchop[7:0] 18h
0xC7" Parameter Write/Read clkbl_tglue[7:0] 10h

These parameters are used to create clock type signal tcon_goa_clkb1l.

Please refer to 5.3.51 for description and function of each tcon_goa_clkbl parameters, and aply the same method to

Description adjust tcon_goa_clkbl signal behavior.
Status Default Value
Default OTP un-programmed Set as default value

OTP Programmed

Setas OTP value
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5.3.56. GOACLKB2(CEC7h~CECDh) GOA CLKB2 Setting

Preliminary

OTMB8009A

Address CEh
B 255 CEC7h ~ CECDh (0xC8" ~ OXCE" parameter)
(SPI/12C/MDDI)
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 1 1 1 0
0xC8™ Parameter Write/Read clkb2_width[3:0] clkb2_shift[11:8] 38h
0xC9" Parameter Write/Read clkb2_shift[7:0] 01h
OXCA™ Parameter Write/Read Csl\li(vti% gg(g_zﬁ glrjzza_d C;E?aﬁl_ clkb2_switch[11:8] 03h
0xCB™ Parameter Write/Read clkb2_switch[7:0] 22h
0xCC"™ Parameter Write/Read clkb2_extend[7:0] 00h
0xCD" Parameter Write/Read clkb2_tchop[7:0] 18h
OXCE" Parameter Write/Read clkb2_tglue[7:0] 10h

These parameters are used to create clock type signal tcon_goa_clkb2.

Please refer to 5.3.51 for description and function of each tcon_goa_clkb2 parameters, and aply the same method to

Description adjust tcon_goa_clkb2 signal behavior.
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Setas OTP value
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5.3.57. GOACLKB3(CEDOh~CED6h) GOA CLKB3 Setting

Preliminary

OTMB8009A

Address CEh
B 255 CEDOh ~ CED6h (0xD1°* ~ 0xD7" parameter)
(SP1/12C/MDDI)
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 1 1 1 0
0xD1* Parameter Write/Read clkb3_width[3:0] clkb3_shift[11:8] 30h
0xD2™ Parameter Write/Read clkb3_shift[7:0] 01h
0xD3" Parameter Write/Read Csl\ll(vti% gl(;((?fﬁ glr(]z:;_d C;E?as;l_ clkb3_switch[11:8] 03h
0xD4™ Parameter Write/Read clkb3_switch[7:0] 1Dh
0xD5™ Parameter Write/Read clkb3_extend[7:0] 00h
0xD6™ Parameter Write/Read clkb3_tchop[7:0] 18h
0xD7" Parameter Write/Read clkb3_tglue[7:0] 10h

These parameters are used to create clock type signal tcon_goa_clkb3.

Please refer to 5.3.51 for description and function of each tcon_goa_clkb3 parameters, and aply the same method to

Description adjust tcon_goa_clkb3 signal behavior.
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Setas OTP value
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5.3.58. GOACLKB4(CED7h~CEDDh) GOA CLKB4 Setting

Preliminary

OTMB8009A

Address CEh
B 255 CED7h ~ CEDDh (0xD8" ~ 0XxDE™ parameter)
(SP1/12C/MDDI)
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 1 1 1 0
0xD8™ Parameter Write/Read clkb4_width[3:0] clkb4_shift[11:8] 30h
0xD9" Parameter Write/Read clkb4_shift[7:0] 02h
OXDA™ Parameter Write/Read Csl\li(vti[tlg gl(;((?jﬁ glrjtéi_d C;E?;I_ clkb4_switch[11:8] 03h
0xDB™ Parameter Write/Read clkb4_switch[7:0] 1Eh
0xDC™ Parameter Write/Read clkb4_extend[7:0] 00h
0xDD" Parameter Write/Read clkb4_tchop[7:0] 18h
OXDE" Parameter Write/Read clkb4_tglue[7:0] 10h

These parameters are used to create clock type signal tcon_goa_clkb4.

Please refer to 5.3.51 for description and function of each tcon_goa_clkb4 parameters, and aply the same method to

Description adjust tcon_goa_clkb4 signal behavior.
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Setas OTP value
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5.3.59. GOACLKC1(CF80h~CF86h) GOA CLKC1 Setting

Preliminary

OTMB8009A

Address CFh
falil ey CF80h ~ CF86h (0x81% ~ 0x87" parameter)
(SP1/12C/MDDI) p
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 1 1 1 1
0x81% Parameter Write/Read clkcl_width[3:0] clkel_shift[11:8] 10h
0x82" Parameter Write/Read clkel_shift[7:0] 02h
rd . clkcl_ | clkel_ | clkel_ | clkel_ . .
0x83™ Parameter Write/Read sw tg | odd i | f head | f tail clkcl_switch[11:8] 03h
0x84" Parameter Write/Read clkecl_switch[7:0] 20h
0x85" Parameter Write/Read clkecl_extend[7:0] 00h
0x86" Parameter Write/Read clkcl_tchop[7:0] 28h
0x87" Parameter Write/Read clkel_tglue[7:0] 00h
These parameters are used to create clock type signal tcon_goa_clke1l.
D - Please refer to 5.3.51 for description and function of each tcon_goa_clkcl parameters, and aply the same method to
escription : . .
adjust tcon_goa_clkcl signal behavior.
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Setas OTP value
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5.3.60. GOACLKC2(CF87h~CF8Dh) GOA CLKC2 Setting

Address CFh
falil ey CF87h ~ CF8Dh (0x88" ~ OX8E" parameter)
(SP1/12C/MDDI) p
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 1 1 1 1
0x88" Parameter Write/Read clkc2_width[3:0] clkc2_shift[11:8] 10h
0x89" Parameter Write/Read clke2_shift[7:0] 01h
th . clke2_ | clke2_ | clke2_ | clke2_ . .
0x8A™ Parameter Write/Read sw tg | odd i | f head | f tail clkc2_switch[11:8] 03h
0x8B" Parameter Write/Read clkc2_switch[7:0] 1Fh
0x8C" Parameter Write/Read clkc2_extend[7:0] 00h
0x8D™ Parameter Write/Read clkc2_tchop[7:0] 28h
Ox8E™ Parameter Write/Read clke2_tglue[7:0] 00h
These parameters are used to create clock type signal tcon_goa_clke2.
D - Please refer to 5.3.51 for description and function of each tcon_goa_clkc2 parameters, and aply the same method to
escription : ) .
adjust tcon_goa_clkc?2 signal behavior.
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Setas OTP value
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5.3.61. GOACLKC3(CF90h~CF96h) GOA CLKC3 Setting

Preliminary

OTMB8009A

Address CFh
falil ey CF90h ~ CF96h (0x91% ~ 0x97" parameter)
(SP1/12C/MDDI) p
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 1 1 1 1
0x91* Parameter Write/Read clkc3_width[3:0] clke3_shift[11:8] 10h
0x92" Parameter Write/Read clke3_shift[7:0] 00h
rd . clke3_ | clke3_ | clke3_ | clke3_ . .
0x93™ Parameter Write/Read sw tg | odd hi | f head | f tail clkc3_switch[11:8] 03h
0x94" Parameter Write/Read clke3_switch[7:0] 1Eh
0x95" Parameter Write/Read clke3_extend[7:0] 00h
0x96" Parameter Write/Read clkec3_tchop[7:0] 28h
0x97" Parameter Write/Read clke3_tglue[7:0] 00h
These parameters are used to create clock type signal tcon_goa_clke3.
D - Please refer to 5.3.51 for description and function of each tcon_goa_clkc3 parameters, and aply the same method to
escription : . .
adjust tcon_goa_clke3 signal behavior.
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Setas OTP value
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5.3.62. GOACLKC4(CF97h~CF9Dh) GOA CLKC4 Setting

Address CFh
falil ey CF97h ~ CFODh (0x98" ~ Ox9E" parameter)
(SP1/12C/MDDI) p
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 1 1 1 1
0x98" Parameter Write/Read clkc4_width[3:0] clkc4_shift[11:8] 18h
0x99" Parameter Write/Read clkc4_shift[7:0] 00h
th . clkc4_ | clked_ | clkcd_ | clkcd . .
0x9A™ Parameter Write/Read sw tg | odd hi | f head | f tail clkc4_switch[11:8] 03h
0x9B" Parameter Write/Read clkc4_switch[7:0] 1Dh
0x9C" Parameter Write/Read clkc4_extend[7:0] 00h
0x9D™ Parameter Write/Read clkc4_tchop[7:0] 28h
Ox9E™ Parameter Write/Read clkc4_tglue[7:0] 00h
These parameters are used to create clock type signal tcon_goa_clkc4.
D - Please refer to 5.3.51 for description and function of each tcon_goa_clkc4 parameters, and aply the same method to
escription : ) .
adjust tcon_goa_clkc4 signal behavior.
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Setas OTP value
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5.3.63. GOACLKD1(CFAOh~CFABh) GOA CLKD1 Setting

Address CFh
B 255 CFAOh ~ CFA6h (OxA1* ~ 0xA7" parameter)
(SP1/12C/MDDI) p
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 1 1 1 1
OxA1* Parameter Write/Read clkd1_width[3:0] clkdl_shift[11:8] 30h
0xA2" Parameter Write/Read clkd1_shift[7:0] 02h
d ) clkdl_ | clkdl_ | clkdl_ | clkdl_ . .
0xA3"™ Parameter Write/Read sw tg | odd i | f head | f tai clkd1_switch[11:8] 03h
0xA4" Parameter Write/Read clkd1_switch[7:0] 1Eh
OxA5" Parameter Write/Read clkdl_extend[7:0] 00h
OxA6" Parameter Write/Read clkdl_tchop[7:0] 18h
OxA7" Parameter Write/Read clkd1_tglue[7:0] 10h
These parameters are used to create clock type signal tcon_goa_clkd1.
D - Please refer to 5.3.51 for description and function of each tcon_goa_clkd1 parameters, and aply the same method to
escription : . ;
adjust tcon_goa_clkd1 signal behavior.
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Setas OTP value
© ORISE Technology Co., Ltd. 163 JUN. 14, 2012

Proprietary & Confidential Preliminary Version 0.92



B 2 & &

RISE TECH

5.3.64. GOACLKD2(CFA7h~CFADh) GOA CLKD2 Setting

Preliminary

OTMB8009A

Address CFh
B 255 CFAT7h ~ CFADh (0xA8" ~ OXAE™ parameter)
(SP1/12C/MDDI)
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 1 1 1 1
0xA8" Parameter Write/Read clkd2_width[3:0] clkd2_shift[11:8] 30h
0xA9™ Parameter Write/Read clkd2_shift[7:0] 01h
OXAA" Parameter Write/Read Csl\li(v(i% gg(g_zﬁ glr(]((iaza_d C;E?aﬁl_ clkd2_switch[11:8] 03h
OXxAB" Parameter Write/Read clkd2_switch[7:0] 1Fh
OXAC™ Parameter Write/Read clkd2_extend[7:0] 00h
OXAD™ Parameter Write/Read clkd2_tchop[7:0] 18h
OXAE" Parameter Write/Read clkd2_tglue[7:0] 10h

These parameters are used to create clock type signal tcon_goa_clkd2.

Please refer to 5.3.51 for description and function of each tcon_goa_clkd2 parameters, and aply the same method to

Description adjust tcon_goa_clkd2 signal behavior.
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Setas OTP value
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5.3.65. GOACLKD3(CFBOh~CFB6h) GOA CLKD3 Setting

Preliminary

OTMB8009A

Address CFh
B 255 CFBOh ~ CFB6h (0xB1* ~ 0xB7" parameter)
(SP1/12C/MDDI)
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 1 1 1 1
0xB1* Parameter Write/Read clkd3_width[3:0] clkd3_shift[11:8] 38h
0xB2" Parameter Write/Read clkd3_shift[7:0] 01h
0xB3" Parameter Write/Read Csl\li(v(i% gl(;(gfﬁ glr(g‘;—d C;E?as;l_ clkd3_switch[11:8] 03h
0xB4" Parameter Write/Read clkd3_switch[7:0] 22h
0xB5" Parameter Write/Read clkd3_extend[7:0] 00h
0xB6" Parameter Write/Read clkd3_tchop[7:0] 18h
0xB7" Parameter Write/Read clkd3_tglue[7:0] 10h

These parameters are used to create clock type signal tcon_goa_clkd3.

Please refer to 5.3.51 for description and function of each tcon_goa_clkd3 parameters, and aply the same method to

Description adjust tcon_goa_clkd3 signal behavior.
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Setas OTP value
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5.3.66. GOACLKD4(CFB7h~CFBDh) GOA CLKD4 Setting

Address CFh
B 255 CFB7h ~ CFBDh (0xB8" ~ OXBE™ parameter)
(SP1/12C/MDDI) p
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 1 1 1 1
0xB8" Parameter Write/Read clkd4_width[3:0] clkd4_shift[11:8] 38h
0xB9™ Parameter Write/Read clkd4_shift[7:0] 02h
th ) clkd4_ | clkd4_ | clkd4_ | clkd4_ . .
OxBA™ Parameter Write/Read sw tg | odd hi | f head | f tai clkd4_switch[11:8] 03h
0xBB" Parameter Write/Read clkd4_switch[7:0] 21h
0xBC™ Parameter Write/Read clkd4_extend[7:0] 00h
0xBD™ Parameter Write/Read clkd4_tchop[7:0] 18h
OxBE™ Parameter Write/Read clkd4_tglue[7:0] 10h
These parameters are used to create clock type signal tcon_goa_clkd4.
D - Please refer to 5.3.51 for description and function of each tcon_goa_clkd4 parameters, and aply the same method to
escription : . ;
adjust tcon_goa_clkd4 signal behavior.
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Setas OTP value
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5.3.67. GOAECLK(CFCOh~CFC5h) GOA ECLK Setting

Address CFh
falil ey CFCOh ~ CFC5h (0xC1" ~ 0xC6™ parameter)
(SP1/12C/MDDI)
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 1 1 1 1
0xC1* Parameter Write/Read eclk_normal_width[7:0] 01h
0xC2™ Parameter Write/Read eclk_partial_width[7:0] 01h
0xC3" Parameter Write/Read all_normal_tchop[7:0] 20h
0xC4™ Parameter Write/Read all_partial_tchop[7:0] 20h
0xC5™ Parameter Write/Read eclkl_follow[3:0] eclk2_follow[3:0] 00h
0xC6" Parameter Write/Read eclk3_follow[3:0] eclk4_follow[3:0] 00h

These parameters are used to create eclk type signal and tcon_goa_eclk1~4

Parameters

Description

eclk_normal_width[7:0]

Determines the half-period of tcon_goa. eclk1~4 signals in normal mode, half-period =

eclk_normal_width[7:0] — 1 (unit = frames) (Note 1)

eclk_partial_width[7:0]

Determines the half-period of tcon_goa_eclkl~4 signals in partial mode, half-period

eclk_partial_width[7:0] — 1 (unit = frames) (Note 1)

all_normal_tchop[7:0]

Set the tchop (rising edge delay) time for tcon_goa_eclk1~4 signals in normal mode
If panel_mode[2:0] = 3'h1, this parameter will override tchop[7:0] parameters for all other

goa signals (vstx, vendx, clkax, clkbx, clkdx)

all_partial_tchop([7:0]

Set the tchop (rising edge delay) time for tcon_goa_eclk1~4 signals in partial mode
If panel_mode[2:0] = 3’'h1, this parameter will override tchop[7:0] parameters for al other

goa signals (vstx, vendx, clkax, clkbx, clkdx)

eclkl_follow[3:0]

If eclk_normal_ width[7:0] or eclk_partial_width[7:0] = 0, tcon_goa_clk1 outputs the same
waveform as one of the tcon_goa_clkx signals according to eclk1_follow[3:0] selection

eclk2_follow[3:0]

If eclk_normal_width[7:0] or eclk_partial_width[7:0] = 0, tcon_goa_clk2 outputs the same
waveform as one of the tcon_goa_ clkx signals according to eclk2_follow[3:0] selection

eclk3_follow[3:0]

If eclk_normal_width[7:0] or eclk_partial_width[7:0] = 0, tcon_goa_clk3 outputs the same
waveform as one of the tcon_goa_clkx signals according to eclk3_follow[3:0] selection

eclk4_follow[3:0]

If eclk_normal_width[7:0] or eclk_partial_width[7:0] = O, tcon_goa_clk4 outputs the same
waveform as one of the tcon_goa_clkx signals according to eclk4_follow[3:0] selection

Description

Note 1: Except when eclk_width[7:0] or eclk_width[7:0] is set to 0 or 1.

eclkx_follow[3:0]

tcon_goa_eclkx is the same as:

0 tcno_goa_clkal
1 tcno_goa_clka2
2 tcno_goa_clka3
3 tcno_goa_clka4d
4 tcno_goa_clkbl
5 tcno_goa_clkb2
6 tcno_goa_clkb3
7 tcno_goa_clkb4
8 tcno_goa_clkcl
9 tcno_goa_clkec2
10 tcno_goa_clke3
11 tcno_goa_clkc4
12 tcno_goa_clkdl
13 tcno_goa_clkd2
14 tcno_goa_clkd3
15 tcno_goa_clkd4
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vsync [ I I I I I I I I I I I

tcon_goa_clkal

(If eclk_width[7:0] == 8'h00 and eclk1_follow[3:0] = 4'h0)
tcon_goa_eclkl

(If eclk_width[7:0] == 8'h01) eclk_tchop[7:0]
tcon_goa_eclkl

(If eclk_width[7:0] >= 8'h02) l—— eclk_width[7:0] —>»]
tcon_goa_eclkl (frames)

Normal mode: eclk_width[7:0] = eclk_normal_width[7:0]
Partial mode: eclk_width[7:0]'= eclk “partial_width[7:0]

tcon_goa_eclk1l~4 have different initial levels after reset. The initial level is not adjustable.

tcon_goa_eclkl eclkl initial level = low
tcon_goa_eclk2 eclkl initial level = high
tcon_goa_eclk3 eclkl initial level = low
tcon_goa_eclk4 eclkl initial level = high
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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Address CFh
Address th
(SPI/12C/MDDI) CFC6h (0xC7™ parameter)
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 1 1 1 1
0XC7" Parameter Write/Read 0 0 vstmask vendma 0 0 dirl_ dir2_ 01h
sk level level

There parameters are used to adjust additional goa signal options.

Parameters Description
vstmask 0: tcon_goa_clkal~a4, tcon_goa_clkb1~b4 output normal clock waveform
1: tcon_goa_clkal~a4, tcon_goa_clkb4~b4 are logically gated with tcon_goa_vst1~4
vendmask 0: tcon_goa_clkal~a4, tcon_goa_clkbl~b4 output normal clock waveform
1: tcon_goa_clkal~a4, tcon_goa_clkb4~b4 are logically gated with tcon_goa_vend1~4
dirl_level Select DC signal tcon_goa_dirl output level
dir2_level Select DC signal tcon_goa_dir2 output level

linecnt_shift1[15:0]

tcon_goa_vstl
tcon_goa_vst2

tcon_goa_vst3

[P[eP]eP[BP[BP[BP[BP[BP[ 0 [1 [2 [3] 4[5 [6[7] .. [os2less]esd]eseleselesrfoseloss|F[FP]FP]FP]FP]FP]FP]FP]FP]FP[FP]FP]FP]

If vendmask = 1:

|

I
I
|
|

i

tcon_goa_clkan = tcon_goa_clkan AND (NOT tcon_goa_vendn)
tcon_goa_clkbn = tcon_goa_clkbn AND (NOT tcon_goa_vendn)

tcon_goa_vst4

Description tcon_goa_clkal = | [ | | [ 1l 1 [T r
tcon_goa_clkbl | [T 7] | I 1 [ 1 r
tcon_goa_ckka2 | [ i | | W] I I
tcon_goa_clkb2 | [ [1 [ LI T L
tcon_goa_clka3 | [ | [ LI [T ] [ L
tcon_goa_clkb3 | [ | [ L [ ] [
tcon_goa_clka4™ | [T | | L [ T [T 1
tcon_goa_clkb4 | [ | | L [ [T 1
tcon_goa_vend1l fystmask = 1 - 4|—|
feon (goa VEnd2 jIEEE:SEZ:E:EEEiiﬁﬁﬁ:ﬁﬁi:ﬁltﬁﬂ AND (NOT o goa v
tcon_goa_vend3 // I—l—
tcon_goa_vend4 / / |—|—

Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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5.3.69. GOATGOPT(CFC7h~CFC9h) GOA Signal Toggle Option Setting

Address CFh
falil ey CFC7h ~ CFC9h (0xC8" ~ 0xCA™ parameter)
(SP1/12C/MDDI)
Inst. / Para. Write/Read D[15:8]( D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 0 1 1 1 1
0xC8™ Parameter Write/Read gnido_nopt 0 0 0 t?ggéi— t?ggéez— torgr;]%lgg t?ggéi— 04h
0xC9™ Parameter Write/Read duty_block[3:0] dgpm[3:0] 00h
OXCA" Parameter Write/Read gnd_period[7:0] 00h

These parameters are used to define global signal behavior for tcon_goa_vstx, tcon_goa._vendx, and tcon_goa_clkx

Parameters Description
d ooii 0: Rising edge of all gate signals goes from VGL to VGH directly
nd_option
gna_op 1: Rising edge of all gate signals first pre-charge to GND before reaching VGH. (Note 1)
0: toggle_mod1 has no effect
toggle_mod1 ) . . . . .
1: all tcon_goa_clkx signals will toggle continuously through display region and porch region
0: toggle_mod2 has no effect
toggle_mod2 1: all tcon_goa_clkx signals will toggle continuously through display region and porch region
except when scan direction changes (normal to reverse, or reverse to normal)
0: toggle_mod3 has no effect
toggle_mod3 1: all tcon_goa_clkx signals will toggle continuously until frame boundary + 1 line. The clock
signal will stop and restart at the position specified by clkx_shift[11:0]
0: toggle_mod4 has no effect
toggle_mod4 1: all tcon_goa_clkx signals will toggle according to according to behavior specifed by
clkx_sw_tg, clkx_f_head, clkx_f _tail, clkx_odd_hi, clkx_extend[7:0] and clkx_switch[11:0]
duty_block[3:0] Changes tcon_goa_clkx high-low duty ratio while maintaining clk period
dgpm[3:0] Determines the number of lines GOA signals output VSS before outputting VGH
gnd_period[7:0] Determines the pre-charge to GND period. (unit = mclk)

Description

linecnt_shift1[15:0]

toggle_mod1 =0

tcon_goa_clkx toggling example:

frame boundary

frame boundary + 1 line

[BP[eP[ - [eeTeeler o [1 22 [+ s o] 7[.. feifedfuduodfeshiocfierpeeechor] . psofosifoseosdos foscfscfsrse]

toggle_mod2 = 0 tcon_goa_clkal [ | J | ] |
toggle_mod3 =0

toggle_mod4 =0 tcon_goa_clka2 J | ] | I |
toggle_modl =1

toggle_mod2 = 0 tcon_goa_clkal [ \ [ \ | | | | [ | [ | ] |
toggle_mod3 =0

toggle_mod4 =0 teon_goa_clka2 [ \ | | | | [ | [ | [ |

Scan direction

toggle_mod1 =0

toggle_mod2 = 1 tcon_goa_clkal [ | ] | J |
toggle_mod3 = 0

toggle_mod4 = 0 tcon_goa_clka2 | | [ | [ |
toggle_mod1 =0

toggle_mod2 = 0 tcon_goa_clkal [ \ ] \ ] | [ | [ | J |
toggle_mod3 =1

toggle_mod4 = 0 tcon_goa_clka2 ] [ | [ | J |
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tcon_goa_clkx duty ration and VSS time control example:

[ | [ |
linecnt_shiftd[15:0] ‘ 0 ‘ 1 ‘ 2 ‘ 3 ‘ 4 ‘ 5 ‘ 6 ‘ 7 ‘ 8 ‘ 9 ‘ ‘ ‘ ‘ ‘ ‘15‘16‘17‘18‘19‘20|21‘22‘ ‘24‘25‘26‘27‘28‘29‘30‘31‘32‘
N N
clkx_width[3:0] = 7 [ ! [ .
j j j j clkx_width[3:0] = 7 j j j j VGH
L | clkx_duty_block[3:0] = 0 L |
oo | clkoc_dgpm(3:0] = 0 oo | vss
tcon_goa_clkx ! ! ! ! | | | ; VeL
[ | [ |
i i i i clkx_width[3:0] = 7 i i i i VGH
| | | | clkx_duty_block[3:0] = 1 | | | | Vss
| Lo | clkx_dgpm(3:0] = 0 | Lo |
tcon_goa_clkx | ! ! ! | ! ! ! VGL
Lo | Lo |
i i i i clkx_width[3:0] = 7 i i i i VGH
[ i i clkx_duty_block[3:0] = 2 [ ! !
T ; ; el dgpm[3:0] = 0 T ; ; vss
tcon_goa_clkx | | | | | | | | VGL
T | T |
i T ! clkx_width[3:0] = 7 i T ! VGH
I I I clkx_duty_block[3:0] = 0 I I
! ! ! ! clkx_dgpm[3:0] = 1 ! ! ! 3 Vvss
tcon_goa_clkx | | | | ! ! ! | VGL
o BEP.-\.
[ T T clkx_width[3:0] = 7 4 T T VGH
! | | | clkx_duty_block[3:0] = 0 ! | d
1 i clkx_dgpm[3:0] = 2 [ "~ i vss
tcon_goa_clkx | | | | } \ | | VGL
[ A i NI i
[ ! A !
[ clkx_width[3:0] = 7 - 9 VGH
! ! ! ! clkx_duty_block[3:0] = 3 ! ! ! !
T i el dgpm[3:0] = 5 g i vss
tcon_goa_clkx ! ! ! | ! ! ! | VGL
oo ! b A !
gnd_period[7:0]: Define rising and falling edge pre-charge behaviour for tcon_goa_vstx, tcon_goa_vendx, and
tcon_goa_clkx.
Line Line Line Line Line Line Line Line Line. Line. Line Line Line Line Line Line
boundary  boundary boundary boundary 'boundary * boundary boundary boundary boundary  boundary boundary boundary boundary boundary boundary  boundary
| | | | | | | | | | | | | | | |
| | | i i | | i | | | | | | | |
i gndipem‘)d[ro] } 1 gndip‘enod[WD] i i i i 1 1 1 1 i i i VGH
If (gnd_opt == 1) — —
tcon_goa_clkx | ‘_,1 i | H i i | i |—, i i i |—|\ i i i GND
i i i i i | \ | | i i i i | | | VGL
| | | | | | i | | | | | | | | |
| | | | | | | ] | | | | | | | |
I I I I I I | | I I I I I I I I
I I I I I I I I I I I I I I I I
| | | | gnd_ppriod[7:0], | ! | cliof_tchop[7:] | | | | | | VGH
If (gnd_opt == 0) i | | | i i i ; | | | i i i
tcon_goa_clx | : : : = : : : : : : i : : one
I | | | | | | | | | | | | | | | VGL
i i i i i i i i i i i i i i i i
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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5.3.70. WRID1(D00Oh) ID1 Setting

Address DOh
Address st
(SPI/I2C/MDDI) D00Oh (0x01™ parameter)
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 1 0 0 0 0
st . ID1 ID1 ID1 ID1 ID1 ID1 ID1 ID1
1> Parameter Write/Read 7 5 5 4 3 5 1 0 40h
L - This command is used to set ID1
Description
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
5.3.71. WRID2(D100h) ID2/ID3 Setting
Address D1h
(SP?/?Z%?I\?BDI) D100h ~ D101h (0x01* ~ 0x02™ parameter)
Inst. / Para. Write/Read D[15:8]] . DZ D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 1 0 0 0 1
st . ID2 ID2 ID2 ID2 ID2 ID2 ID2 ID2
1> Parameter Write/Read 7 6 5 2 3 > 1 0 00h
nd . ID3 ID3 ID3 ID3 ID3 ID3 ID3 ID3
2" Parameter Write/Read 7 6 5 2 3 > 1 0 00h
o - This command:-is used to set ID2/ID3
Description
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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5.3.72. WRDDB(D200h) DDB Setting

Address D2h
(SP?/?Zng/el\jl;sDDl) D200h ~ D203h (0x01* ~ 0x04™ parameter)
Inst. / Para. Write/Read D[15:8] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 1 0 0 1 0
st . D41 D41 ID41 ID41 ID41 ID41 ID41 ID41
1> Parameter Write/Read 15 14 13 12 11 10 9 3 01h
nd . D41 D41 ID41 ID41 ID41 ID41 ID41 ID41
2™ Parameter Write/Read 7 6 5 4 3 5 1 0 8Bh
rd . 1D42 D42 1D42 1D42 1D42 1D42 1D42 1D42
3" Parameter Write/Read 15 14 13 12 1 10 9 8 80h
th . 1D42 1D42 ID42 ID42 ID42 1D42 1D42 ID42
4" Parameter Write/Read 7 6 5 4 3 > 1 0 09h

Description |- This command is used to set A1h/A8h Value

Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
© ORISE Technology Co., Ltd. 173 JUN. 14, 2012

Proprietary & Confidential Preliminary Version 0.92



B 2 & &

RISE TECH

Preliminary

OTMB8009A

5.3.73. EXTCCHK (D300h): EXTC Check

Address D3h
Address st
(SPI/12C/MDDI) D300h (0x01™ parameter)
Inst. / Para. Write/Read D[15:8] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 1 0 0 1 1 D3h
1% Parameter Read 00h 0 0 0 0 0 0 0 |9 oo
- This command is used for check internal EXTC status
Bit Description Value
D ipti
escription " Int | EXTC Val 0 : Internal EXTC =0
reg_exte nterna alue 1: Internal EXTC = 1
Status Default Value
Default OTP un-programmed No OTP Support
OTP Programmed No OTP Support
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Address (MIPI) D4h
Address
(SP1/12C/MDDI) D400N
Inst. / Para. Write/Read D[15:8]| D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 1 0 1 0 0 D4h
1* Parameter Write/Read CE1_1[7:0] 00h
2" parameter Write/Read CE1 _2[7:0] 40h
: Write/Read :
179" Parameter Write/Read CE1_179[7:0] 00h
180" Parameter Write/Read CE1_180[7:0] 40h
181" Parameter Write/Read CE1_181[7:0] 00h
182" Parameter Write/Read CE1_182[7:0] 40h
: Write/Read :
359™ Parameter Write/Read CE1_359[7:0] 00h
360" Parameter Write/Read CE1_360[7:0] 40n

Platform—OTMB8009A.exe”. After executing this platform, can get the 360 parameters.

Orise engineer mode enable
Cmd FFh parameter 80h,09h,01h
Cmd 00h parameter 80h
Cmd FFh parameter 80h,09h

Orise Address shift enable
Cmd 00h parameter 00h

- Command D4 totally has 360 parameters, these parameters are produced from the “ORISE Color Enhancement SW

Description #
CE Settings
Cmd D4h parameter (360 parameters)
Cmd D5h parameter (360 parameters)
Orise Address shift enable
Cmd 00h parameter 00h
- These 360 numbers are the intermediate parameters for the CE algorithm calculation.
Status Default Value

Power On Sequence 1+ 3™ ~359" : 0x00 ; 2 + 4™ ~360™ : 0x40
Default S/W Reset 1% 3" 359" : 0x00 ; 2% 4™ ~360" : Ox40
H/W Reset 1°. 3" ~359" : 0x00 ; 2** - 4™ ~360" : 0x40
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Address (MIPI) D5h
Address
(SPI/12C/MDDI) DS00h
Inst. / Para. Write/Read D[15:8] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 1 0 1 0 1 D5h
1* Parameter Write/Read CE2_1[7:0] 00h
2" Parameter Write/Read CE2 _2[7:0] 40h
: Write/Read :
179" Parameter Write/Read CE2_179]7:0] 00h
180" Parameter Write/Read CE2_180[7:0] 40h
181" Parameter Write/Read CE2_181[7:0] 00h
182" Parameter Write/Read CE2_182[7:0] 40h
: Write/Read :
359™ Parameter Write/Read CE2_359[7:0] 00h
360" Parameter Write/Read CE2_360[7:0] 40n

Description

Platform—OTMB8009A.exe”. After executing this platform, can get the 360 parameters.

Orise engineer mode enable
Cmd FFh parameter 80h,09h,01h
Cmd 00h parameter 80h
Cmd FFh parameter 80h,09h

Orise Address shift enable
Cmd 00h parameter 00h

Y

CE Settings
Cmd D4h parameter (360 parameters)
Cmd D5h parameter (360 parameters)

Orise Address shift enable
Cmd 00h parameter 00h

- These 360 numbers are the intermediate parameters for the CE algorithm calculation.

- Command D5 totally has 360 parameters, these parameters are produced from the “ORISE Color Enhancement SW

Status

Default Value

Power On Sequence

15+ 3" ~359™ : 0x00 ; 2+ 4™ ~360™ : 0x40

Default

S/W Reset

1% 3" ~359™ : 0x00 ; 2%+ 4™ ~360™ : 0x40

H/W Reset

15+ 3" ~359™ : 0x00 ; 2+ 4™ ~360™ : 0x40
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Address (MIPI)

D6h

Address
(SP1/12C/MDDI)

D680h

Inst. / Para. Write/Read

D[15:8

D7 D6 D5 D4 D3 D2

D1 DO Default

Instruction Write

00h

81 Parameter Write/Read

CE_EN

0 0 00h

- Enable CE flow

Description
- Disable CE flow

- CE_ena, 1: enable CE, 0: disable CE

Orise engineer mode enable
Cmd FFh parameter 80h,09h,01h
Cmd 00h parameter 80h
Cmd FFh parameter 80h,09h

i

Orise Address shift enable
Cmd 00h parameter 80h

Y

CE Settings
Cmd D6h parameter 08h

A

Orise Address shift enable
Cmd 00h parameter 00h

Orise engineer mode enable

Cmd FFh parameter 80h,09h,01h
Cmd 00h parameter 80h
Cmd FFh parameter 80h,09h

Orise Address shift enable
Cmd 00h parameter 80h

Y

CE Settings
Cmd D6h parameter 00h

Orise Address shift enable
Cmd 00h parameter 00h

Status

Default Value

Default OTP un-programmed

Set as default value

OTP Programmed

Set as OTP value
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Address (MIPI) D6h
Address
(SP1/12C/MDDI) Dlaln
Inst. / Para. Write/Read D[15:8] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 1 0 1 1 0
82 Parameter Write SHQ]F;P 0 0 0 SHARP_SEL[3:0] 0oh
- SHARP_ena, 1: enable Sharpness, 0: disable Sharpness
- SHARP_SEL[3:0]: Sharpness gain value.
- SHARP_SEL=10: Max Sharpness gain value.
- SHARP_SEL=0: min Sharpness gain value.
Orise Engineer Mode Enable Orise Engineer Mode Enable
Command FFh parameter 80h,09h,01h Command FFh parameter 80h,09h,01h
Command 00h parameter 80h Command 00h parameter 80h
Command FFh parameter 80h,09h Command FFh parameter 80h,09h
Orise Address Shift Enable Orise Address Shift Enable
Command 00h parameter 00h Command 00h parameter 00h
b 4 l
Sharpness Er)able & Gain Sharpness Disable
L v S Command 00h parameter 81h
Description Command 00h parameter 81h Command D6h parameter 00h
Command D6h parameter 1
Note 1 Note 2
h 4 h 4
Orise Address Shift Enable Orise Address Shift Enable
Command 00h parameter 00h Command 00h parameter 00h
Note 1: Sharpness Enable & Gain setting Note 2: Sharpness Disable
Parameters:
SHARP_ena: Sharpness Function on/off CMDWR 0x00
SHARP_SEL[3:0]: Sharpness Gain Select DATWR 0x81
Ex:
CMDWR 0x00 CMDWR 0xD6
DATWR 0x81 DATWR 0x00
CMDWR 0xD6
DATWR 0x80
(Sharpness Enable and min Gain setting)
Status Default Value
Default OTP un-programmed No OTP Support
OTP Programmed No OTP Support
© ORISE Technology Co., Ltd. 178 JUN. 14, 2012

Proprietary & Confidential

Preliminary Version 0.92




B 2 & &

Orise TECH

5.3.78. AIEEN(D700h): AIE Enable

Preliminary

OTMB8009A

Address (MIPI)

D7h

Address
(SP1/12C/MDDI)

D700h

Inst. / Para. Write/Read

D[15:8]

D7 D6 D5 D4

D3

D2

D1 DO Default

Instruction Write

00h

1 1

Parameter Write

AIE_EN

AIE_SEL [2:0] 00h

Description

- AIE_ENA, 1: enable AIE, 0: disable AIE

- AIE_SEL [2:0]: AIE_SEL to select one Gamma setting from 8 settings, the gamma need been select by user manual.

Orise engineer mode enable
Cmd FFh parameter 80h,09h,01h
Cmd 00h parameter 80h
Cmd FFh parameter 80h,09h

v

Orise Address shift enable
Cmd 00h parameter 00h

v

AIE Gamma Curve select
Cmd D7h parameter 1

v

AIE Settings
Cmd C9h parameter (18 parameters)

Orise Address shift enable
Cmd 00h parameter 00h

Y

AIE Gamma Curve select
Cmd D7h parameter 00h

Orise Address shift enable
Cmd 00h parameter 00h

Status

Default Value

Default

OTP un-programmed

No OTP Support

OTP Programmed

No OTP Support
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5.3.79. GVDDSET (D800h): GVDD/NGVDD

Address D8h
(SP'?/?;CE/eI\jSDDI) D801h ~ D802h (0x01* ~ 0x02™" parameter)
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 0 1 1 0 0 0
1% Parameter Write/Read GVDD[7:0] 97h
2" parameter Write/Read NGVDDI[7:0] 97h

- GVDDJ[7:0] : GVDD Voltage Setting

GVDD[7:0] GVDD [GVDD[7:0] GVDD |GVDD[7:0] GVDD [GVDD[7:0] GVDD |[GVDD[7:0] GVDD |GVDD[7:0] GVDD |GVDD[7:0] GVDD |GVDD[7:0] GVDD
0 3.1125 20 3.5125 40 3.9125 60 4.3125 80 4.7125 A0 5.1125 Co 5.5125 EO 5.9125
1 3.125 21 3.525 41 3.925 61 4.325 81 4.725 Al 5.125 Cl 5.5125 El 5.925
2 3.1375 22 3.5375 42 3.9375 62 4.3375 82 4.7375 A2 5.1375 C2 5.5125 E2 5.9375
3 3.15 23 3.55 43 3.95 63 4.35 83 4.75 A3 5.15 C3 5.5125 E3 5.95
4 3.1625 24 3.5625 44 3.9625 64 4.3625 84 4.7625 A4 5.1625 C4 5.5125 E4 5.9625
5 3.175 25 3.575 45 3.975 65 4.375 85 4.775 AS 5.175 C5 5.5125 ES 5.975
6 3.1875 26 3.5875 46 3.9875 66 4.3875 86 4.7875 Ab6 5.1875 C6 5.5125 E6 5.9875
7 3.2 27 3.6 47 4 67 4.4 87 4.8 A7 5.2 C7 5.5125 E7 6
8 3.2125 28 3.6125 48 4.0125 68 4.4125 88 4.8125 A8 5.2125 C8 5.5125 E8 6.0125
9 3.225 29 3.625 49 4.025 69 4.425 89 4.825 A9 5.225 C9 5.5125 E9 6.025
A 3.2375 2A 3.6375 4A 4.0375 6A 4.4375 8A 4.8375 AA 5.2375 CA 5.5125 EA 6.0375
B 3.25 2B 3.65 4B 4.05 6B 4.45 8B 4.85 AB 5.25 CB 5.5125 EB 6.05
C 3.2625 2C 3.6625 4C 4.0625 6C 4.4625 8C 4.8625 AC 5.2625 CcC 5.5125 EC 6.0625
D 3.275 2D 3.675 4D 4.075 6D 4.475 8D 4.875 AD 5.275 CD 5.5125 ED 6.075
E 3.2875 2E 3.6875 4E 4.0875 6E 4.4875 8E 4.8875 AE 5.2875 CE 5.5125 EE 6.0875
F 3.3 2F 3.7 4F 4.1 6F 4.5 8F 4.9 AF 5.3 CF 5.5125 EF 6.1
10 3.3125 30 3.7125 50 4.1125 70 4.5125 90 4.9125 BO 5.3125 DO 5.5125 FO 6.1125
11 3.325 31 3.725 51 4.125 71 4.525 91 4.925 Bl 5.325 D1 5.5125 F1l 6.125
12 3.3375 32 3.7375 52 4.1375 72 4.5375 92 4.9375 B2 5.3375 D2 5.5125 F2 6.1375
13 3.35 33 3.75 53 4.15 73 4.55 93 4.95 B3 5.35 D3 5.5125 F3 6.15
14 3.3625 34 3.7625 54 4.1625 74 4.5625 94 4.9625 B4 5.3625 D4 5.5125 F4 6.1625
15 3.375 35 3.775 55 4.175 75 4.575 95 4.975 BS 5.375 D5 5.5125 F5 6.175
16 3.3875 36 3.7875 56 4.1875 76 4.5875 96 4.9875 B6 5.3875 D6 5.5125 F6 6.1875
17 3.4 37 3.8 57 4.2 77 4.6 97 5 B7 5.4 D7 5.5125 F7 6.2
18 3.4125 38 3.8125 58 4.2125 78 4.6125 98 5.0125 B8 5.4125 D8 5.5125 F8 6.2125
19 3.425 39 3.825 59 4.225 79 4.625 99 5.025 B9 5.425 D9 5.5125 F9 6.225
1A 3.4375 3A 3.8375 5A 4.2375 7A 4.6375 9A 5.0375 BA 5.4375 DA 5.5125 FA 6.2375
1B 3.45 3B 3.85 5B 4.25 7B 4.65 9B 5.05 BB 5.45 DB 5.5125 FB 6.25
1C 3.4625 3C 3.8625 5C 4.2625 7C 4.6625 9C 5.0625 BC 5.4625 DC 5.5125 FC 6.2625
1D 3.475 3D 3.875 5D 4.275 7D 4.675 9D 5.075 BD 5.475 DD 5.5125 FD 6.275
1E 3.4875 3E 3.8875 S5E 4.2875 7E 4.6875 9E 5.0875 BE 5.4875 DE 5.5125 FE 6.2875
1F 3.5 3F 3.9 S5F 4.3 7F 4.7 9F 5.1 BF 5.5 DF 5.5125 FF 6.3

Description | . NGVDD[7:0] : NGVDD Voltage Setting
NGVDD[7:0f " NGVDD NGVDD[7:0 NGVDD NGVDD[7:f . NGVDD NGVDD[7:00 NGVDD NGVDD[7:( NGVDD NGVDD[7:(f NGVDD NGVDD[7:Q] NGVDD NGVDD[7:0f NGVDD

0 -3.1125 20 -3.5125 40 -3.9125 60 -4.3125 80 -4.7125 A0 -5.1125 COo -5.5125 EO -5.9125
1 -3.125 21 -3.525 41 -3.925 61 -4.325 81 -4.725 Al -5.125 C1l -5.525 El -5.925
2 -3.1375 22 -3.5375 42 -3.9375 62 -4.3375 82 -4.7375 A2 -5.1375 C2 -5.5375 E2 -5.9375
3 -3.15 23 -3.55 43 -3.95 63 -4.35 83 -4.75 A3 -5.15 C3 -5.55 E3 -5.95
4 -3.1625 24 -3.5625 44 -3.9625 64 -4.3625 84 -4.7625 A4 -5.1625 C4 -5.5625 E4 -5.9625
5 -3.175 25 -3.575 45 -3.975 65 -4.375 85 -4.775 A5 -5.175 C5 -5.575 E5 -5.975
6 -3.1875 26 -3.5875 46 -3.9875 66 -4.3875 86 -4.7875 A6 -5.1875 C6 -5.5875 E6 -5.9875
7 -3.2 27 -3.6 47 -4 67 -4.4 87 -4.8 A7 -5.2 C7 -5.6 E7 -6

8 -3.2125 28 -3.6125 48 -4.0125 68 -4.4125 88 -4.8125 A8 -5.2125 C8 -5.6125 E8 -6.0125
9 -3.225 29 -3.625 49 -4.025 69 -4.425 89 -4.825 A9 -5.225 C9 -5.625 E9 -6.025
A -3.2375 2A -3.6375 4A -4.0375 6A -4.4375 8A -4.8375 AA -5.2375 CA -5.6375 EA -6.0375
B -3.25 2B -3.65 4B -4.05 6B -4.45 8B -4.85 AB -5.25 CB -5.65 EB -6.05
C -3.2625 2C -3.6625 4C -4.0625 6C -4.4625 8C -4.8625 AC -5.2625 CC -5.6625 EC -6.0625
D -3.275 2D -3.675 4D -4.075 6D -4.475 8D -4.875 AD -5.275 CD -5.675 ED -6.075
E -3.2875 2E -3.6875 4E -4.0875 6E -4.4875 8E -4.8875 AE -5.2875 CE -5.6875 EE -6.0875
F -3.3 2F -3.7 4F -4.1 6F -4.5 8F -4.9 AF -5.3 CF -5.7 EF -6.1
10 -3.3125 30 -3.7125 50 -4.1125 70 -4.5125 90 -4.9125 BO -5.3125 DO -5.7125 FO -6.1125
11 -3.325 31 -3.725 51 -4.125 71 -4.525 91 -4.925 B1 -5.325 D1 -5.725 F1 -6.125
12 -3.3375 32 -3.7375 52 -4.1375 72 -4.5375 92 -4.9375 B2 -5.3375 D2 -5.7375 F2 -6.1375
13 -3.35 33 -3.75 53 -4.15 73 -4.55 93 -4.95 B3 -5.35 D3 -5.75 F3 -6.15
14 -3.3625 34 -3.7625 54 -4.1625 74 -4.5625 94 -4.9625 B4 -5.3625 D4 -5.7625 F4 -6.1625
15 -3.375 35 -3.775 55 -4.175 75 -4.575 95 -4.975 B5 -5.375 D5 -5.775 F5 -6.175
16 -3.3875 36 -3.7875 56 -4.1875 76 -4.5875 96 -4.9875 B6 -5.3875 D6 -5.7875 F6 -6.1875
17 -3.4 37 -3.8 57 -4.2 77 -4.6 97 -5 B7 -5.4 D7 -5.8 F7 -6.2
18 -3.4125 38 -3.8125 58 -4.2125 78 -4.6125 98 -5.0125 B8 -5.4125 D8 -5.8125 F8 -6.2125
19 -3.425 39 -3.825 59 -4.225 79 -4.625 99 -5.025 B9 -5.425 D9 -5.825 F9 -6.225
1A -3.4375 3A -3.8375 5A -4.2375 7A -4.6375 9A -5.0375 BA -5.4375 DA -5.8375 FA -6.2375
1B -3.45 3B -3.85 5B -4.25 7B -4.65 9B -5.05 BB -5.45 DB -5.85 FB -6.25
1C -3.4625 3C -3.8625 5C -4.2625 7C -4.6625 9C -5.0625 BC -5.4625 DC -5.8625 FC -6.2625
1D -3.475 3D -3.875 5D -4.275 7D -4.675 9D -5.075 BD -5.475 DD -5.875 FD -6.275
1E -3.4875 3E -3.8875 5E -4.2875 7E -4.6875 9E -5.0875 BE -5.4875 DE -5.8875 FE -6.2875
1F -35 3F -3.9 S5F -4.3 F -4.7 OF -5.1 BF -5.5 DF -5.9 FF -6.3
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Status

Default Value

Default

OTP un-programmed

Set as default value

OTP programmed

Set as OTP value

5.3.80. VCOMDC (D900h): VCOM voltage setting

Address D9h
Address D900h
(SPI/I2C/MDDI)

Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default

Instruction Write 00h 1 1 0 1 1 0 0 1

t .
1% Parameter Write/Read VCOMDC 39h
- VCOMDC represent the VCOMDC voltage
Setting table please see below.
COM[7:0] VCOM COM[7:0] VCOM COM[7:0] VCOM COM[7:0] ' VCOM COM[7:0] VCOM 'COM[7:0] VCOM COM[7:0] VCOM COM[7:0] VCOM
0 0.0000 20 -0.6875 40 -1.0875 60 -1.4875 80 -1.8875 A0 -2.2875 COo -2.6875 EO -3.0875
1 -0.3000 21 -0.7000 41 -1.1000 61 -1.5000 81 -1.9000 Al -2.3000 C1l -2.7000 E1 -3.1000
2 -0.3125 22 -0.7125 42 -1.1125 62 -1.5125 82 -1.9125 A2 -2.3125 C2 -2.7125 E2 -3.1125
3 -0.3250 23 -0.7250 43 -1.1250 63 -1.5250 83 -1.9250 A3 -2.3250 C3 -2.7250 E3 -3.1250
4 -0.3375 24 -0.7375 44 -1.1375 64 -1.5375 84 -1.9375 Ad -2.3375 C4 -2.7375 E4 -3.1375
5 -0.3500 25 -0.7500 45 -1.1500 65 -1.5500 85 -1.9500 A5 -2.3500 C5 -2.7500 E5 -3.1500
6 -0.3625 26 -0.7625 46 -1.1625 66 -1.5625 86 -1.9625 A6 -2.3625 C6 -2.7625 E6 -3.1625
7 -0.3750 27 -0.7750 47 -1.1750 67 -1.5750 87 -1.9750 A7 -2.3750 C7 -2.7750 E7 -3.1750
8 -0.3875 28 -0.7875 48 -1.1875 68 -1.5875 88 -1.9875 A8 -2.3875 C8 -2.7875 E8 -3.1875
9 -0.4000 29 -0.8000 49 -1.2000 69 -1.6000 89 -2.0000 A9 -2.4000 C9 -2.8000 E9 -3.2000
A -0.4125 2A -0.8125 4A -1.2125 6A -1.6125 8A -2.0125 AA -2.4125 CA -2.8125 EA -3.2125
B -0.4250 2B -0.8250 4B -1.2250 6B -1.6250 8B -2.0250 AB -2.4250 CB -2.8250 EB -3.2250
C -0.4375 2C -0.8375 4C -1.2375 6C -1.6375 8C -2.0375 AC -2.4375 CC -2.8375 EC -3.2375
Description D -0.4500 2D ~0.8500 4D ~1.2500 6D ~1.6500 8D -2.0500 AD ~2.4500 CD ~2.8500 ED -3.2500
E -0.4625 2E -0.8625 4E -1.2625 6E -1.6625 8E -2.0625 AE -2.4625 CE -2.8625 EE -3.2625
F -0.4750 2F -0.8750 4F -1.2750 6F -1.6750 8F -2.0750 AF -2.4750 CF -2.8750 EF -3.2750
10 -0.4875 30 -0.8875 50 -1.2875 70 -1.6875 90 -2.0875 BO -2.4875 DO -2.8875 FO -3.2875
11 -0.5000 31 -0.9000 51 -1.3000 71 -1.7000 91 -2.1000 B1 -2.5000 D1 -2.9000 F1 -3.3000
12 -0.5125 32 -0.9125 52 -1.3125 72 -1.7125 92 -2.1125 B2 -2.5125 D2 -2.9125 F2 -3.3125
13 -0.5250 33 -0.9250 53 -1.3250 73 -1.7250 93 -2.1250 B3 -2.5250 D3 -2.9250 F3 -3.3250
14 -0.5875 34 -0.9375 54 -1.3375 74 -1.7375 94 -2.1375 B4 -2.5375 D4 -2.9375 F4 -3.3375
15 -0.5500 35 -0.9500 55 -1.3500 75 -1.7500 95 -2.1500 B5 -2.5500 D5 -2.9500 F5 -3.3500
16 -0.5625 36 -0.9625 56 -1.3625 76 -1.7625 96 -2.1625 B6 -2.5625 D6 -2.9625 F6 -3.3625
17 -0.5750 37 -0.9750 57 -1.3750 77 -1.7750 97 -2.1750 B7 -2.5750 D7 -2.9750 F7 -3.3750
18 -0.5875 38 -0.9875 58 -1.3875 78 -1.7875 98 -2.1875 B8 -2.5875 D8 -2.9875 F8 -3.3875
19 -0.6000 39 -1.0000 59 -1.4000 79 -1.8000 99 -2.2000 B9 -2.6000 D9 -3.0000 F9 -3.4000
1A -0.6125 3A -1.0125 5A -1.4125 7A -1.8125 9A -2.2125 BA -2.6125 DA -3.0125 FA -3.4125
1B -0.6250 3B -1.0250 5B -1.4250 7B -1.8250 9B -2.2250 BB -2.6250 DB -3.0250 FB -3.4250
1C -0.6375 3C -1.0375 5C -1.4375 7C -1.8375 9C -2.2375 BC -2.6375 DC -3.0375 FC -3.4375
1D -0.6500 3D -1.0500 5D -1.4500 7D -1.8500 9D -2.2500 BD -2.6500 DD -3.0500 FD -3.4500
1E -0.6625 3E -1.0625 5E -1.4625 TE -1.8625 9E -2.2625 BE -2.6625 DE -3.0625 FE -3.4625
1F -0.6750 3F -1.0750 5F -1.4750 TF -1.8750 oF -2.2750 BF -2.6750 DF -3.0750 FF -3.4750
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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Address Elh
Address st th
(SPII2C/MDDI) E100h ~ E10Fh (0x01™ ~ 0x10™ Parameter)
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 1 0 0 0 0 1 Elh
1% Parameter Write/Read 0 0 G22P1 | G22P1 | G22P1 | G22P1 | G22P1 | G22P1 09h
2" parameter Write/Read 0 0 G22P2 | G22P2 | G22P2 | G22P2 | G22P2 | G22P2 11h
3" parameter Write/Read 0 0 G22P3 | G22P3 | G22P3 | G22P3 | G22P3 | G22P3 17h
4" Parameter Write/Read 0 0 0 G22P4 | G22P4 | G22P4 | G22P4 | G22P4 0Dh
5™ parameter Write/Read 0 0 0 G22P5 | G22P5 | G22P5 | G22P5 | G22P5 06h
6" Parameter Write/Read 0 0 0 G22P6 | G22P6 | G22P6 | G22P6 | G22P6 OEh
7" Parameter Write/Read 0 0 0 0 G22P7 | G22P7 | G22P7 | G22P7 0Ah
8" Parameter Write/Read 0 0 0 0 G22P8 | G22P8 | G22P8 | G22P8 08h
9" parameter Write/Read 0 0 0 0 G22P9 | G22P9 | G22P9 | G22P9 05h
th . G22P | G22P | G22P | G22P
10" Parameter Write/Read 0 0 0 0 10 10 10 10 09h
st . G22P | G22P | G22P | G22P | G22P
11™ Parameter Write/Read 0 0 0 11 11 11 11 11 0Dh
nd . G22P | G22P | G22P | G22P | G22P
12™ Parameter Write/Read 0 0 0 12 12 12 12 12 07h
rd . G22P | G22P | G22P | G22P | G22P
13" Parameter Write/Read 0 0 0 13 13 13 13 13 OEh
th . G22P | G22P | G22P | G22P | G22P | G22P
14" Parameter Write/Read 0 0 14 14 14 14 14 14 OEh
th . G22P | G22P | G22P | G22P | G22P | G22P
15" Parameter Write/Read 0 0 15 15 15 15 15 15 0Ah
th . G22P | G22P | G22P | G22P | G22P | G22P
16" Parameter Write/Read 0 0 16 16 16 16 16 16 05h
- Gamma adjustment for 2.2 positive setting. ‘ e O ‘
Gamma adjustmentfor 2.2 positive setting @
G22P1 +Level 0 \ Hardware Rest |
G22P2 + Lavel 1
G22P3 +Level 2 \ Wait 5ms |
G22P4 +Level 4 @
G2IPS +LevelB Enable ORISE command mode
Z22PE +Level 13 CMD=0xFF, DAT=0x80,0x09,0x01
CMD=0x00, DAT=0x80
G22R7 + Lewel 20 CMD:OiFF, DAT=0>>(<80.0><09
G22P38 + Level 27
G22P3 +Level 36 -
[ Address shift CMD=0x00, DAT=0x00 |
Describtion G22P10 + Lavel 43
P G22P11 +Level 50 @
Set G
G22P12 +Level 57 Elh/Esz3h/eEah?gswlaeeh/mh/esh
G22P13 +Level 59
G22P14 + Level 61
GIIP15 + Level 62 [ Set End CMD=0x00, DAT=0x00 |
G22P16 + Level 63
[ Address shift CMD=0x00, DAT=0x00 |
Read Gamma parameter
E1h/E2h/E3h/E4h/ESh/EBh/ETh/EBh
[ Read End CMD=0x00, DAT=0x00 |
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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Address E2h
Address st th
(SPII2C/MDDI) E200h ~ E20Fh (0x01™ ~ 0x10™ Parameter)
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 1 0 0 0 1 0 E2h
1% Parameter Write/Read 0 0 G22N1 | G22N1 | G22N1 |G22N 1|G22N 1|{G22N 1 09h
2" parameter Write/Read 0 0 G22N2 | G22N2 | G22N2 | G22N2 | G22N2 | G22N2 11h
3" parameter Write/Read 0 0 G22N3 | G22N3 | G22N3 | G22N3 | G22N3 | G22N3 17h
4" Parameter Write/Read 0 0 0 G22N4 | G22N4 | G22N4 | G22N4 | G22N4 0Dh
5™ parameter Write/Read 0 0 0 G22N5 | G22N5 | G22N5 | G22N5 | G22N5 06h
6" Parameter Write/Read 0 0 0 G22N6 | G22N6 | G22N6 | G22N6 | G22N6 OEh
7" Parameter Write/Read 0 0 0 0 G22N7| G22N7 | G22N7 | G22N7 0Ah
8" Parameter Write/Read 0 0 0 0 G22N8 | G22N8 | G22N8 | G22N8 08h
9" parameter Write/Read 0 0 0 0 G22N9 | G22N9 | G22N9 | G22N9 05h
th . 0 0 0 0 G22N | G22N | G22N | G22N
10" Parameter Write/Read 10 10 10 10 09h
st . 0 0 0 G22N | G22N | G22N | G22N | G22N
11™ Parameter Write/Read 11 11 11 11 11 0Dh
nd . 0 0 G22N | G22N | G22N | G22N | G22N
12™ Parameter Write/Read 0 12 12 12 12 12 07h
rd . 0 0 G22N | G22N | G22N | G22N | G22N
13" Parameter Write/Read 0 13 13 13 13 13 OEh
th . 0 0 G22N | G22N | G22N | G22N | G22N | G22N
14" Parameter Write/Read 14 14 14 14 14 14 OEh
th . 0 0 G22N | G22N | G22N | G22N | G22N | G22N
15" Parameter Write/Read 15 15 15 15 15 15 0Ah
th . 0 0 G22N | G22N | G22N | G22N | G22N | G22N
16" Parameter Write/Read 16 16 16 16 16 16 05h
- Gamma adjustment for 2.2 negative setting. i — ‘
Gamma adjustment for 2. 2 negative setting
G22MN1 - Lewvel 0 [ Hardware Rest |
G22N2 “Level 1 Jh
G22M3 - Level 2 \ Wait 5ms \
G224 -Level4 @
G22M5 - Level B Enable ORISE command mode
CMD=0xFF, DAT=0x80,0x09,0x01
G22NG -Level 13 cmo:oioo, DAT=O>)<<80 o
G22MNT - Leyel 20 CMD=0xFF, DAT=0x80,0x09
G2IMNEB - Lewvel 27
G22M9 -Level 36 ["Address shift CMD=0x00, DAT=0x00 |
Description G22N10 _Level 43 @
G22M1 - Level 50 Set Gamma
622N12 _ Level 57 E1h/E2h/E3h/E4h/ESh/EBh/E7h/E8h
G2IMT3 - Level 59
SN _ Level 671 [ Set End CMD=0x00, DAT=0x00 |
G22M15 - Level 62
G22M16 - Level 63 ["Address shift CMD=0x00, DAT=0x00 |
Read Gamma parameter
E1h/E2h/E3h/E4h/ESh/E6h/E7h/EBh
[ Read End CMD=0x00, DAT=0x00 |
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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5.3.83. GMCT1.8P (E300h): Gamma Correction Characteristics Setting (1.8 +)

Address E3h
Address h h st th
(SPII2C/MDDI) E300h ~ E30Fh (0x01™ ~ 0x10™ Parameter)
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 1 0 0 0 1 1 E3h
1% Parameter Write 0 0 G18P1 [ G18P1 | G18P1 | G18P1 | G18P1 | G18P1 09h
2" parameter Write/Read 0 0 G18P2 | G18P2 | G18P2 | G18P2 | G18P2 | G18P2 11h
3" parameter Write/Read 0 0 G18P3 | G18P3 | G18P3 | G18P3 | G18P3 | G18P3 17h
4" Parameter Write/Read 0 0 0 G18P4 | G18P4 | G18P4 | G18P4 | G18P4 0Dh
5™ parameter Write/Read 0 0 0 G18P5 | G18P5 | G18P5 | G18P5 | G18P5 06h
6" Parameter Write/Read 0 0 0 G18P6 | G18P6 | G18P6 | G18P6 | G18P6 OEh
7" Parameter Write/Read 0 0 0 G18P7| G18P7 | G18P7 | G18P7 0Ah
8" Parameter Write/Read 0 0 0 0 G18P8 | G18P8 | G18P8 | G18P8 08h
9" parameter Write/Read 0 0 0 0 G18P9 | G18P9 | G18P9 | G18P9 05h
th . 0 0 0 0 G18P | G18P | G18P | G18P
10" Parameter Write/Read 10 10 10 10 09h
st . 0 0 0 G18P | G18P | G18P | G18P | G18P
11™ Parameter Write/Read 1 1 1 1 1 0Dh
nd . 0 0 G18P | G18P | G18P | G18P | G18P
12™ Parameter Write/Read 0 12 12 12 12 12 07h
rd . 0 0 G18P | G18P | G18P | G18P | G18P
13" Parameter Write/Read 0 13 13 13 13 13 OEh
th . 0 0 G18P | G18P | G18P | G18P | G18P | G18P
14" Parameter Write/Read 14 14 14 14 14 14 OEh
th . 0 0 G18P | G18P | G18P | G18P | G18P | G18P
15" Parameter Write/Read 15 15 15 15 15 15 0Ah
th . 0 0 G18P | G18P | G18P | G18P | G18P | Gi8P
16" Parameter Write/Read 16 16 16 16 16 16 05h
- Gamma adjustment for 1.8 positive setting. ‘ Power ON ‘
Zamma adjustment for 1.8 positive setting @
21801 + LevelD [ Hardware Rest |
=182 + Level 1
G18P3 +Level 2 \ Wait Sms |
i516P4 + Leveld @
Enable ORISE d mod
GI8RS * Level §
G'] 8P6 + Le\,.-e| ‘] 3 CMD=0x00, DAT=0x80
CMD=0xFF, DAT=0x80,0x09
G18P7 + Level 20
G18P8 + Level 27 i
[ Address shift CMD=0x00, DAT=0x00 |
Description =18P49 + Level 36 D
G18P10 + Level 43 o
et Gamma
G18P11 + Level 50 E1h/E2h/E3WE4N/ESH/EGh/ETh/ESh
>18R12 + Level 57
>18F13 + Level 59 [ SetEnd CMD=0x00, DAT=0x00 |
18P 14 + Lavel 61
G18P15 + Level 62 [ Address shift CMD=0x00, DAT=0x00 |
18P 16 + Level 63
Read Gamma parameter
E1h/E2h/E3NE4h/ESh/EGN/ETH/ESh
[ Read End CMD=0x00, DAT=0x00 |
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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5.3.84. GMCT1.8N (E400h): Gamma Correction Characteristics Setting (1.8 -)

Preliminary

OTMB8009A

Address E4h
Address st th
(SPII2C/MDDI) E400h ~ E40Fh (0x01™ ~ 0x10™ Parameter)
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 1 0 0 1 0 0 E4h
1% Parameter Write/Read 0 0 G18N1 | G18N1 | G18N1 | G18N1 | G18N1 [ G18N1 09h
2" parameter Write/Read 0 0 G18N2 | G18N2 | G18N2 | G18N2 | G18N2 | G18N2 11h
3" parameter Write/Read 0 0 G18N3 [ G18N3 | G18N3 | G18N3 | G18N3 | G18N3 17h
4" Parameter Write/Read 0 0 0 G18N4 | G18N4 | G18N4 | G18N4 | G18N4 0Dh
5™ parameter Write/Read 0 0 0 G18N5 | G18N5 | G18N5 | G18N5 | G18N5 06h
6" Parameter Write/Read 0 0 0 G18N6 | G18N6 | G18N6 | G18N6 | G18N6 OEh
7" Parameter Write/Read 0 0 0 0 G18N7| G18N7 | G18N7 [ G18N7 0Ah
8" Parameter Write/Read 0 0 0 0 G18N8 | G18N8 | G18N8 | G18N8 08h
9" parameter Write/Read 0 0 0 0 G18N9 | G18N9 | G18N9 [ G18N9 05h
th . 0 0 0 0 G18N | G18N | G18N | G18N
10" Parameter Write/Read 10 10 10 10 09h
st . 0 0 0 G18N | G18N | G18N | G18N | G18N
11™ Parameter Write/Read 1 1 1 1 11 0Dh
nd . 0 0 G18N | G18N | G18N | G18N | G18N
12™ Parameter Write/Read 0 12 12 12 12 12 07h
rd . 0 0 G18N | G18N | G18N | G18N | G18N
13" Parameter Write/Read 0 13 13 13 13 13 OEh
th . 0 0 G18N | G18N | G18N | G18N | G18N | G18N
14" Parameter Write/Read 14 14 14 14 14 14 OEh
th . 0 0 G18N | G18N | G18N | G18N | G18N | G18N
15" Parameter Write/Read 15 15 15 15 15 15 0Ah
th . 0 0 G18N | G18N | G18N | G18N | G18N | G18N
16" Parameter Write/Read 16 16 16 16 16 16 05h
- Gamma adjustment for 1.8 negative setting. ‘ — ‘
Gamma adjustment for 1.6 negative setting @
18N -LewvelD [ Hardware Rest |
18M2 - Level 1
G18MN3 - Level 2 \ Wait 5ms |
G134 ~Level 4 JL
[ENER s CLevel B Enable ORISE command mode
CMD=0xFF, DAT=0x80,0x09,0x01
Z18MNEB -Level 13 CMD=0x00, DAT=0x80
G,] 8N? \ Le\-"el 20 CMD=0xFF, DAT=0x80,0x09
18NS - Lewvel 27 | |
Address shift CMD=0x00, DAT=0x00
Description G18M3 - Lewvel 36
G18N10 - Lewel 43 {17
SetG
ALY - Level 50 EANE2NEEAESESVETHESh
18012 - Level 57
G18N13 - Level 59 [ SetEnd CMD=0x00, DAT=0x00_|
Z18MN14 - Lewel 61
GT8N15 - Level 62 [ Address shift CMD=0x00, DAT=0x00 |
= 18M16 - Level B3
Read Gamma parameter
E1h/E2h/E3h/E4h/E5h/EBh/ETh/EBh
[ Read End CMD=0x00, DAT=0x00 |
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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5.3.85. GMCT2.5P (E500h): Gamma Correction Characteristics Setting (2.5 +)

Address E5h
Address st th
(SPI/12C/MDDI) E500h ~ E50Fh (0x01™ ~ 0x10™ Parameter)
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 1 0 0 1 0 1 E5h
1% Parameter Write/Read 0 0 G25P1 [ G25P1 | G25P1 | G25P1 | G25P1 | G25P1 09h
2" Parameter Write/Read 0 0 G25P2 | G25P2 | G25P2 | G25P2 | G25P2 | G25P2 11h
3" Parameter Write/Read 0 0 G25P3 | G25P3 | G25P3 | G25P3 | G25P3 | G25P3 17h
4™ parameter Write/Read 0 0 0 G25P4 | G25P4 | G25P4 | G25P4 [ G25P4 |  ODh
5™ Parameter Write/Read 0 0 0 G25P5 | G25P5 | G25P5 | G25P5 | G25P5 06h
6" Parameter Write/Read 0 0 0 G25P6 | G25P6 | G25P6 | G25P6 | G25P6 OEh
7" Parameter Write/Read 0 0 0 G25P7'| G25P7 | G25P7 | G25P7 0Ah
8" Parameter Write/Read 0 0 0 0 G25P8 | G25P8 | G25P8 | G25P8 08h
9" Parameter Write/Read 0 0 0 0 G25P9 | G25P9 | G25P9 | G25P9 05h
th Write/Read 0 0 0 0 G25P | G25P | G25P | G25P
10" Parameter 10 10 10 10 09h
st Write/Read 0 0 0 G25P | G25P | G25P | G25P | G25P
11™ Parameter 11 11 11 11 11 0Dh
nd Write/Read 0 0 G25P | G25P | G25P | G25P | G25P
12™ Parameter 0 12 12 12 12 12 07h
rd Write/Read 0 0 G25P | G25P | G25P | G25P | G25P
13" Parameter 0 13 13 13 13 13 OEh
th Write/Read 0 0 G25P | G25P | G25P | G25P | G25P | G25P
14" Parameter 14 14 14 14 14 14 OEh
th Write/Read 0 0 G25P [ G25P | G25P | G25P | G25P | G25P
15" Parameter 15 15 15 15 15 15 0Ah
th Write/Read 0 0 G25P | G25P | G25P | G25P | G25P | G25P
16" Parameter 16 16 16 16 16 16 05h
- Gamma adjustment for2.5 positive setting. ‘ — ‘
Gamma adjustment for 2.5 positive setting @
=I5P + Level O [ Hardware Rest |
GIHRE2 + Level 1
G25P3 + Level 2 \ Wait 5ms |
G2HP4 + Level 4 @
Enable ORISE d mod:
625P5 + Level 6 CRZDEOXFF, ngg:go,gl%ge,om
=25P6 + Leyel 13 CMD=0x00, DAT=0x80
CMD=0xFF, DAT=0x80,0x09
G2HPT +Leyel 20
GI5P8 +Level 27 [ Address shift CMD=0x00, DAT=0x00 |
ress shi =0x00, =0x(
Description G25P9 + Level 36 @
525P10 + Level 43
Set G
G25P11 + Level 50 Elh/E2hlE3h/E4h/aEn;rt?lTEGh/thEBh
G2eP12 + Level 57
G25P13 +Level 59 [ SetEnd CMD=0x00, DAT=0x00 |
G2oP 14 + Level 61
G25F15 +Level 62 [ Address shift CMD=0x00, DAT=0x00 |
G25P16 + Level 63 @
Read Gamma parameter
E1h/E2h/E3h/E4h/E5h/E6h/E7h/E8h
[ Read End CMD=0x00, DAT=0x00 |
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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5.3.86. GMCT2.5N (E600h): Gamma Correction Characteristics Setting (2.5 -)

Preliminary

OTMB8009A

Address E6h
Address st th
(SPI/12C/MDDI) E600h ~ E60Fh (0x01™ ~ 0x10™ Parameter)
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 1 0 0 1 1 0 E6h
1% Parameter Write/Read 0 0 G25N1 | G25N1 | G25N1 | G25N1 | G25N1 [ G25N1 09h
2" parameter Write/Read 0 0 G25N2 | G25N2 | G25N2 | G25N2 | G25N2 | G25N2 11h
3" parameter Write/Read 0 0 G25N3 | G25N3 | G25N3 | G25N3 | G25N3 | G25N3 17h
4" Parameter Write/Read 0 0 0 G25N4 | G25N4 | G25N4 | G25N4 | G25N4 0Dh
5™ parameter Write/Read 0 0 0 G25N5 | G25N5 | G25N5 | G25N5 | G25N5 06h
6" Parameter Write/Read 0 0 0 G25N6 | G25N6 | G25N6 | G25N6 | G25N6 OEh
7" Parameter Write/Read 0 0 0 0 G25N7| G25N7 | G25N7 | G25N7 0Ah
8" Parameter Write/Read 0 0 0 0 G25N8 | G25N8 | G25N8 | G25N8 08h
9" parameter Write/Read 0 0 0 0 G25N9 | G25N9 | G25N9 [ G25N9 05h
th . 0 0 0 0 G25N | G25N | G25N | G25N
10" Parameter Write/Read 10 10 10 10 09h
st . 0 0 0 G25N | G25N | G25N | G25N [ G25N
11™ Parameter Write/Read 11 11 11 11 11 0Dh
nd . 0 0 G25N | G25N | G25N | G25N | G25N
12™ Parameter Write/Read 0 12 12 12 12 12 07h
rd . 0 0 G25N | G25N | G25N | G25N [ G25N
13" Parameter Write/Read 0 13 13 13 13 13 OEh
th . 0 0 G25N | G25N | G25N | G25N | G25N | G25N
14" Parameter Write/Read 14 14 14 14 14 14 OEh
th . 0 0 G25N | G25N | G25N | G25N | G25N | G25N
15" Parameter Write/Read 15 15 15 15 15 15 0Ah
th . 0 0 G25N | G25N | G25N | G25N | G25N | G25N
16" Parameter Write/Read 16 16 16 16 16 16 05h
- Gamma adjustment for 2.5 negative setting. ‘ e ‘
Zamma adjustment far 2.5 negative setting @
=250 _Lewel 0 [ Hardware Rest |
Z25N2 - Level 1 @
52513 -Level 2 \ Wait Sms |
G251 “Level 4 JL
E25M5 - Level B Enable ORISE command mode
CMD=0xFF, DAT=0x80,0x09,0x01
G25MNEB - Level 13 CMD=0x00, DAT=0x80
GQSN? B Le\fel 20 CMD=0xFF, DAT=0x80,0x09
Z25NE - Level 27 i
Description G5O Level 36 [_Address shift CMD=0x00, DAT=0x00 |
G25M10 - Level 43 _\H/_
Set G
GZ5MN11 - Lewel 50 T g ——
G25MNT2 - Level 57
GZ5M13 - Level 59 [_SetEnd CMD=0x00, DAT=0x00__|
Z25M14 - Level 61
GZ5N15 - Level 62 [_Address shift CMD=0x00, DAT=0x00 |
G25M16 - Level B3
Read Gamma parameter
E1h/E2h/E3NE4h/ESh/EBNET/ESh
[ Read End CMD=0x00, DAT=0x00 |
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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5.3.87. GMCT1.0N (E700h): Gamma Correction Characteristics Setting (1.0 +)

Preliminary

OTMB8009A

Address E7h
Address st th
(SPII2C/MDDI) E700h ~ E70Fh (0x01™ ~ 0x10™ Parameter)
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 1 0 0 1 1 1 E7h
1% Parameter Write/Read 0 0 G10P1 [ G10P1 | G10P1 | G10P1 | G10P1 | G10P1 09h
2" Parameter Write/Read 0 0 G10P2 | G10P2 | G10P2 | G10P2 | G10P2 | G10P2 11h
3" Parameter Write/Read 0 0 G10P3 | G10P3 | G10P3 | G10P3 | G10P3 | G10P3 17h
4™ parameter Write/Read 0 0 0 G10P4 | G10P4 | G10P4 | G10P4 [ G10P4 | 0Dh
5™ Parameter Write/Read 0 0 0 G10P5 | G10P5 | G10P5 | G10P5 | G10P5 06h
6" Parameter Write/Read 0 0 0 G10P6 | G10P6 | G10P6 | G10P6 | G10P6 OEh
7" Parameter Write/Read 0 0 0 G10P7| G10P7 | G10P7 | G10P7 0Ah
8" Parameter Write/Read 0 0 0 0 G10P8 | G10P8 | G10P8 | G10P8 08h
9" Parameter Write/Read 0 0 0 0 G10P9 | G10P9 | G10P9 | G10P9 05h
th Write/Read 0 0 0 0 G10P | G10P | G10P | G1l0OP
10" Parameter 10 10 10 10 09h
st Write/Read 0 0 0 G10P | G10P | G10P | G10P | G10P
11™ Parameter 1 1 1 1 1 0Dh
nd Write/Read 0 0 G10P | G10P | G10P | G10P | G10P
12™ Parameter 0 12 12 12 12 12 07h
rd Write/Read 0 0 G10P | G10P | G10P | G10P | G10P
13" Parameter 0 13 13 13 13 13 OEh
th Write/Read 0 0 G10P | G10P | G10P | G10P | Gi10P | G10P
14" Parameter 14 14 14 14 14 14 OEh
h Write/Read 0 0 G10P | G10P | G10P | G10P | G10OP | G10P
15" Parameter 15 15 15 15 15 15 0Ah
th Write/Read 0 0 G10P | G10P | G10P | G10P | G10P | GioP
16" Parameter 16 16 16 16 16 16 05h
- Gamma adjustment for1.0 positive setting.
[ Power ON |
Garmma adjustment for 1.0 positive setting JL
=10P1 + Level 0 [ Hardware Rest |
G10P2 + Level 1 @
GA0P3 + Level 2 ‘ V@m ‘
10P4 + Level 4
Enable ORISE command mode
=10PS + Level G CMD=0xFF, DAT=0x80,0x09,0x01
CMD=0x00, DAT=0x80
=10PE +Level 13 CMD:O;FF, DAT:O))((B0,0XOQ
Z10P7 +Lewel 20
besclbtion =10P8 + Level 27 [ Address shift CMD=0x00, DAT=0x00 |
R G10Pg + Level 36 JL
Set G
61 OP1 O + Le‘v"el 43 ’ Elh/EZh/E3h/?Ah?l?ST/aEGh/Hh/EBh
=10R 11 + Lewel 50
G10P12 +Level 57 [SetEnd CMD=0x00, DAT=0x00 |
Z10P13 + Lewel 59
10FP 14 + Level 61 [ Address shift CMD=0x00, DAT=0x0 |
G10P15 + Level 62
Read G
G10P16 +Level 62 [ e e
[ Read End CMD=0x00, DAT=0x00 _ |
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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5.3.88. GMCT1.0N (E800h): Gamma Correction Characteristics Setting (1.0 -)

Preliminary

OTMB8009A

Address E8h
Address st th
(SPII2C/MDDI) E800h ~ E80Fh (0x01™ ~ 0x10™ Parameter)
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 1 0 1 0 0 0 E8h
1% Parameter Write/Read 0 0 G10N1 [ GI0ON1 | G10N1 | GI0ON1 | GION1 [ GI0N1 09h
2" parameter Write/Read 0 0 G10N2 | G1I0N2 | G10N2 | G1I0N2 | GI0ON2 | G10N2 11h
3" parameter Write/Read 0 0 G10N3 | GI0ON3 | GI0ON3 | G1I0ON3 | GION3 | G1I0N3 17h
4" Parameter Write/Read 0 0 0 G10N4 | G10N4 | G1I0N4 | G1ON4 | G10N4 0Dh
5™ parameter Write/Read 0 0 0 G10N5 | G10N5 | GION5 | GION5 | GION5S 06h
6" Parameter Write/Read 0 0 0 G10N6 | G10N6 | GION6 | G1I0N6 | G1ON6 OEh
7" Parameter Write/Read 0 0 0 0 G10N7| G10N7 | GION7 [ GION7 0Ah
8" Parameter Write/Read 0 0 0 0 G10NS8 | GI10ONS | G1ION8 | G10N8 08h
9" parameter Write/Read 0 0 0 0 G10N9 | GI0N9 | GION9 [ G10N9 05h
th . 0 0 0 0 G10N | G10N | G10ON | G1ON
10" Parameter Write/Read 10 10 10 10 09h
st . 0 0 0 GI10N | G1ON | G1ON | G1ON | G1ON
11™ Parameter Write/Read 1 1 1 1 1 0Dh
nd . 0 0 G10N | G1ON | G1ON | G1ON | G1ON
12™ Parameter Write/Read 0 12 12 12 12 12 07h
rd . 0 0 G10N | G10ON | G1ON | G1ON | G1ON
13" Parameter Write/Read 0 13 13 13 13 13 OEh
th . 0 0 GI10N | G10ON | GION [ GION | G10ON | G1ON
14" Parameter Write/Read 14 14 14 14 14 14 OEh
th . 0 0 G10N | G10N | GI1ON | GION | G10ON | G10ON
15" Parameter Write/Read 15 15 15 15 15 15 0Ah
th . 0 0 GI10N | GION | G1ON | G1ON | G10ON | G1ON
16" Parameter Write/Read 16 16 16 16 16 16 05h
- Gamma adjustment forl.0 negative setting.
[ Power ON |
Zamma adjustment for 1 0 negative setting @
=10M1 - Level 0 [ Hardware Rest |
G10N2 - Level 1 @
G10M3 - Level 2 | Welt Sms |
G0N - Leveld @
Enable ORISE command mode
G10M5 - Level6 CMD=0xFF, DAT=0x80,0x09,0x01
CMD=0x00, DAT=0x80
=10M6 -Level 13 CMD=0xFF, DAT=0x80,0x09
G1OMT -Level 20
=10ME - Lewel 27 [ Address shift CMD=0x00, DAT=0x00 |
Description
N G10Ng _Level 36 JL
Set Gamma
G10N10 - Level43 E1h/E2h/E3NE4h/ESh/EBNETh/ESh
1011 - Level 50
G10M12 - Level 57 [ setEnd CMD=0x00, DAT=0x00 |
ZT0M13 - Level 59
E10M14 - Level 61 [ Address shift CMD=0x00, DAT=0x00 |
GI0NT5 “Level 62 JL
Read Gamma parameter
G10M16 - Level 63 E1h/E2h/E3NE4h/ESh/EBNET/ESh
[ Read End CMD=0x00, DAT=0x00 |
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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5.3.89. NVMIN (EBOOh): NV Memory Write Mode

Address EBh

Address st

(SPII2C/MDDI) EBOOh(0x01™ Parameter)

Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 1 0 1 0 1 1 EBh
Parameter Write 0 0 0 0 0 0 o |MAPl  oon

-NVM_PGM: NVM programming Function
NVM_PGM NVM programming Function
Description
0 Disable
1 Enable
Status Default Value
Default OTP un-programmed No OTP Support
OTP Programmed No OTP Support
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5.3.90. DGAMR (ECOO0h): Digital Gamma Correction Characteristics Setting (Red):

Address ECh
(spﬁ\/?zdcr/er\isom) ECO00h ~ EC20h (0x01% ~ 0x21°*' Parameter)

Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default

Instruction Write 00h 1 1 1 0 1 1 0 0 ECh
1% Parameter Write/Read DGR2 | DGR2 | DGR2 | DGR2 | DGR1 | DGR1 | DGR1 | DGR1 40h
2" Parameter Write/Read DGR4 | DGR4 | DGR4 | DGR4 | DGR3 | DGR3 | DGR3 | DGR3 44h
3" parameter Write/Read DGR6 | DGR6 | DGR6 | DGR6 | DGR5 | DGR5 | DGR5 | DGR5 44h

: Write/Read : :

31% Parameter Write/Read DGR62 | DGR62 | DGR62 | DGR62 | DGR61 | DGR61 [ DGR61 | DGR61 44h
32" parameter Write/Read DGR64 | DGR64 | DGR64 | DGR64 | DGR63 | DGR63 | DGR63 | DGR63 44h
33" Parameter Write/Read 0 0 0 0 DGR65 | DGR65 | DGR65 [ DGR65 04h

- Command ECh totally has 33 parameters, these parameters are settings for Digital gamma Red curve

- Gamma adjustment for Red setting.

o
S
2
@
o
P4

(s

| Hardware Rest |

K

=
=
o
3
w

(5

Enable ORISE command mode
CMD=0xFF, DAT=0x80,0x09,0x01
CMD=0x00, DAT=0x80
CMD=0xFF, DAT=0x80,0x09

Description | Address shift CMD=0x00, DAT=0x00

Set Gamma
Ech/Edh/EEh

[ SetEnd CMD=0x00, DAT=0x00 |

[ Address shift CMD=0x00, DAT=0x00 |

Read Gamma parameter

Ech/Edh/EEh

[ Read End CMD=0x00, DAT=0x00 |

Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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5.3.91. DGAMR (EDOOh): Digital Gamma Correction Characteristics Setting (Green):
Address EDh
B 255 EDOOh ~ ED20h (0x01* ~0x21°* Parameter)
(SP1/12C/MDDI)
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 1 0 1 1 0 1 EDh
1% Parameter Write/Read DGG2 | DGG2 | DGG2 | DGG2 | DGG1 | DGG1 | DGG1 | DGG1 40h
2" Parameter Write/Read DGG4 | DGG4 | DGG4 | DGG4 | DGG3 | DGG3 | DGG3 | DGG3 44h
3" parameter Write/Read DGG6 | DGG6 | DGG6 | DGG6 | DGG5 | DGG5 | DGG5 | DGG5 44h
: Write/Read : :
31% Parameter Write/Read DGG62 | DGG62 | DGG62 [ DGG62 | DGG29 [ DGG16 |DGG6EL [ DGG61 44h
32" Parameter Write/Read DGG64 | DGG64 | DGG64 | DGG64|DGG63 [ DGG63 [ DGG63 | DGG63 44h
33" Parameter Write/Read 0 0 0 0 DGG65|DGG65 | DGG65 | DGG65 04h
- Command EDh totally has 33 parameters, these parameters are settings for Digital gamma Green curve
- Gamma adjustment for Green setting.
| Power ON |
| Hardware Rest |
| Wait 5ms |
Enable ORISE command mode
CMD=0xFF, DAT=0x80,0x09,0x01
CMD=0x00, DAT=0x80
CMD=0xFF, DAT=0x80,0x09
Description | Address shift CMD=0x00, DAT=0x00
Set Gamma
Ech/Edh/EEh
[ SetEnd CMD=0x00, DAT=0x00 |
[ Address shift CMD=0x00, DAT=0x00 |
Read Gamma parameter
Ech/Edh/EEh
[ Read End CMD=0x00, DAT=0x00 |
Default Status Default Value
efau OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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5.3.92. DGAMB (EEO0Oh): Digital Gamma Correction Characteristics Setting (Blue):

Preliminary

OTMB8009A
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Address EEh
Address _ st_ st
(SPII2C/MDDI) EEOOh ~ EE20h (0x01™ ~0x21™ Parameter)
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 1 0 1 1 0 1 EDh
1% Parameter Write/Read DGB2 | DGB2 | DGB2 | DGB2 | DGB1 | DGB1 | DGB1 | DGB1 40h
2" Parameter Write/Read DGB4 | DGB4 | DGB4 | DGB4 | DGB3 | DGB3 | DGB3 | DGB3 44h
3" Parameter Write/Read DGB6 | DGB6 | DGB6 | DGB6 | DGB5 | DGB5 | DGB5 | DGB5 44h
: Write/Read : :
31* Parameter 31* Parameter DGB62 | DGB62 | DGB62 | DGB62 | DGB61 | DGB61 | DGB61 | DGB61 44h
32" parameter 32" parameter DGB64 | DGB64 | DGB64 | DGB64 | DGB63 | DGB63 [ DGB63 | DGB63 44h
33" parameter 33" parameter 0 0 0 0 |DGB65|DGB65|DGB65|DGB65 | 04h
- Command EEh totally has 33 parameters, these parameters are settings for Digital gamma Blue curve
- Gamma adjustment for Blue setting.
| Power ON
| Hardware Rest
| Wait 5ms
Enable ORISE command mode
CMD=0xFF, DAT=0x80,0x09,0x01
CMD=0x00, DAT=0x80
CMD=0xFF, DAT=0x80,0x09
Description | Address shift CMD=0x00, DAT=0x00
Set Gamma
Ech/Edh/EEh
[ SetEnd CMD=0x00, DAT=0x00 |
[ Address shift CMD=0x00, DAT=0x00 |
Read Gamma parameter
Ech/Edh/EEh
[ Read End CMD=0x00, DAT=0x00 |
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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5.3.93. PRG_FLAG (F101h): OTP Program Flag Check

Address Flh
B 255 F101h ~ F103h (0x02™ ~0x04" Parameter)
(SP1/12C/MDDI)
Inst. / Para. Write/Read D[15:8]] D7 D6 D5 D4 D3 D2 D1 DO Default
Instruction Write 00h 1 1 1 1 0 0 0 1 F1lh
2" Parameter Read rd0_otp_flag[3:0] rd1_otp_flag[3:0] 00h
3" parameter Read rd2_otp_flag[3:0] rd8_otp_flag[3:0] 00h
4™ parameter Read rd9_otp_flag[3:0] 0 | 0 | 0 I 0 00h
- This command is used to ID1, ID2/ID3, DDB, GVDD/NGVDD, VCOM
Value Bias Current Selection
rd0_otp_flag[3:0] 4'h0 OTP has been programed 0 t?me
Description rd1_otp_flag[3:0] 4'hl OTP has been programed 1 t!me
rd2_otp_flag[3:0] 4'h3 OTP has been programed 2 time
:gg—g:p—ggg[gfg] 4'h7 OTP has been programed 3 time
otp_flag[3:0] 4'hf OTP has been programed 4 time
Status Default Value
Default OTP un-programmed Set as default value
OTP Programmed Set as OTP value
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6. FUNCTION DESCRIPTIONS
6.1. Interface type selection

The MPU interfaces of OTM8009A support high speed serial interfaces, including MIPI, MDDI, and 8/16/24-bit 80-system Interface, RGB
16/18/24 bit Interface.SPI/12C series interface, which can be set by the IM[3:0] pins. The MPU interface can set instructions and access
RAM. Table 6-1 depicts the interface corresponding to IM[3:0] pins .

Table 6-1
External Pad Set
Interface format
IM3 IM2 IM1 IMO
X 0 0 0 80-series 8-bit MPU interface
X 0 0 1 80-series 16-bit MPU interface
X 0 1 0 80-series 24-bit MPU interface
0 0 1 1 RGB + SPI (SCL Rising Trigger)
1 0 1 1 RGB + SPI (SCL Falling Trigger)
X 1 0 0 RGB + 12C
X 1 0 1 MIPI-DSI
0 1 1 0 MDDI + SPI (SCL Rising Trigger)
1 1 1 0 MDDI + SPI (SCL Falling Trigger)
X 1 1 1 MDDI + 12C
Note: X=Don't Care
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6.2. MIPI-DSl interface

6.2.1. General description

The communication can be separated 2 different levels between the MCU and the display module:
- Interface Level : Low level communication
- Packet level : High level communication

6.2.2. Interface level communication

6.2.2.1.
The display module uses data and clock lane differential pairs for DSI . Both clock lane and data lane0 can be driven Low Power (LP) or

General

High Speed (HS) mode. Data lanel and Data lane2 can be driven High Speed mode only.
v
OTMve)

Lane support mode MPU(Host)

Unidirectional lane 3

D-PHY .
Clock | High-Speed Clock only PP L2 -
Lane [ > 2

N M

,# Lane Module

A

Bi-directional lane

% Simplified Escape Mode (ULPS Only)
D-PHY " D-pPHY |/
Lane Module N Lane Module

as

% Forward high-speed only

Data
lane0 % Bi-directional Escape Mode
Y Bi-direction LPDT
Unidirectional lane .
Igr?ttai *Forward high-speed only E'n’modme@ ) E:>Lane 333'3; il
% Simplified Escape Mode (ULPS Only)
Unidirectional lane -
Igr?(teaé % Forward high-speed only Eﬁ?ﬂmme@ « E:>Lane I‘u?;’:l:I; il

% Simplified Escape Mode (ULPS Only)

Table 6.2.2.1.1. Lane types and support mode

Low Power mode means that each line of the differential pair is used in single end mode and a differential receiver is disable (A termination
resistor of the receiver is disable) and it can be driven into a low power mode.

High Speed mode means that differential pairs (The termination resistor of the receiver is enable) are not used in the single end mode.

There are used different modes and_protocols. in each mode when there are wanted to transfer information from the MCU to the display
module and vice versa.

The State Codes of the High Speed (HS) and Low Power (LP) lane pair are defined below.

Lane Pair Line DC Voltage Levels High Speed (HS) Low-Power (LP)

State Code Dn+ Line Dn- Line Burst Mode Control Mode Escape Mode
HS-0 Low (HS) High (HS) Differential-0 Note 1 Note 1
HS-1 High (HS) Low (HS) Differential-1 Note 1 Note 1
LP-00 Low (LP) Low (LP) Not Defined Bridge Space
LP-01 Low (LP) High (LP) Not Defined HS-Request Mark-0
LP-10 High (LP) Low (LP) Not Defined LP-Request Mark-1
LP-11 High (LP) High (LP) Not Defined Stop Note 2

Table 6.2.2.1.2. High Speed and Low-Power Lane Pair State Descriptions
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6.2.2.2. DSI-CLK lanes

DSI-CLK+/- lanes can be driven into three different power modes: Low Power Mode (LPM LP-11), Ultra Low Power Mode (ULPM) or High
Speed Clock Mode (HSCM).

Clock lanes are in a single end mode (LP = Low Power) when there is entering or leaving Low Power Mode(LPM) or Ultra Low Power
Mode (ULPM).

Clock lanes are in the single end mode (LP = Low Power) when there is entering in or leaving out High Speed Clock Mode (HSCM).

These entering and leaving protocols are using clock lanes in the single end mode to generate an entering or leaving sequences.

The principal flow chart of the different clock lanes power modes is illustrated below.

Notes:

- .
/ SW Reset \
HW Reset

\Power On Seqguence /

|
|
|
|
| HSCM (Hs Clocking)

L

Figure 6.6.2.2.1. Clock Lanes Power Modes

1. Low-Power Receivers (LP-Rx) of the lane pair are checking the LP-00 state code, when the Lane Pair is in the High Speed (HS) mode.

2. If Low-Power Receivers (LP-Rx) of the lane pair recognizes LP-11 state code, the lane pair returns to LP-11 of the Control Mode.

Low Power Mode (LPM)
DSI-CLK+/- lanes can be driven to the Low Power Mode (LPM), when DSI-CLK lanes are entering LP-11 State Code, in three different

ways:
1) After SW Reset, HW Reset or Power On Sequence =>LP-11
2) After DSI-CLK+/- lanes are leaving Ultra Low Power Mode (ULPM, LP-00 State Code) =>LP-10 =>LP-11 (LPM). This
sequence is illustrated below.
ULPM LPM
LP-00 LP-11
f A —
||| _..II'I|_._.__.__i|II._..
DSI-CLK+ | | | L]
DSLCLK- | | | ]
| DSILCLE+ --- - ==
i B
P00 LP-10  JTP-11 DSI-CLE-
Time N
Figure 6.6.2.2.2. From ULPM to LPM
3) After DSI-CLK+/- lanes are leaving High Speed Clock Mode (HSCM, HS-0 or HS-1 State Code) =>HS-0 =>LP-11 (LPM).
This sequence is illustrated below.
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Termunation [ ppf
HECM Resistr 1]

R — hdJ_»a.ble(_H

DSICLK+ 4
DSLCIK-

h 4

Figure 6.6.2.2.3. From HSCM to LPM

All three mode changes are illustrated a flow chart below.

S Reset
H# Rieset
Powes On Sequence

Mode Changes >
HEM [HS Cocking)

Figure 6.6.2.2.4. All three mode changes to LPM

Ultra Low Power Mode (ULPM)

DSI-CLK+/- lanes can be driven to the High Speed Clock Mode (HSCM), when DSI-CLK lanes are starting to work between HS-0 and HS-1
State Codes.

The only entering possibility is from the Low Power Mode (LPM, LP-11 State Code) =>LP-01 =>LP-00 =>HS-0 =>HS-0/1 (HSCM).
This sequence is illustrated below.

LPM ULFM
LP-11 LE-00

| A I A Al

e pire it |
DSI-CLE+ | [ I | [ | DSLOLK- = mememem s
DSI-CLE- R I

/ ] : DSLCLE-
Time

L4

Figure 6.6.2.2.5. From LPM to UPLM

The mode change is also illustrated below:

W Resat
HW Reset
Power On Sequence

Mode Change —»

L_IISLL‘U 15 tlocking) _)'

Figure 6.6.2.2.6. The mode change from LPM to UPLM
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High-speed Clock Mode (HSCM)

DSI-CLK+/- lanes can be driven to the High Speed Clock Mode (HSCM), when DSI-CLK lanes are starting to work between HS-0 and HS-1
State Codes.

The only entering possibility is from the Low Power Mode (LPM, LP-11 State Code) =>LP-01 =>LP-00 =>HS-0 =>HS-0/1 (HSCM).
This sequence is illustrated below.

Termination HuscM
LPM Resistor 5.0
LF11 is enable HS 1
DSI.CLK+ \ DSLCIE: - 5 - N
DSI-CLK- B LA S I )
DSL-CLE-
LP-11 LP-01 _ . HS-01
Time ~
Figure 6.6.2.2.7. From LPM to HSCM
The mode change is also illustrated below:
S Reset
HW Reset
Power 0N Seguence
Mode Change »

HSCH [HS Cocking)

Figure 6.2.2.2.8. Mode change from LPM to HSCM

The high speed clock (DSI-CLK+/-) is started before high speed data is sent via DSI-Dn+/- lanes. The high speed clock continues clocking
after the high speed data sending has been stopped

The burst of the high speed clock consists of:
. Even number of transitions
. Start state is HS-0

. End state is HS-0
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I Termination
Termination N
LPM Resistor HSCM Resistor LM
LF:11 iz enable — is enable (_IP;;L\
DSL-CLK+
DSI-CLE- [ } ..... Y
N LP-00 HS-0 . LP-11
Data Lanes m High Speed Mode
5
_________________ e T S S U S g
DSI-D0+
DSI-D0- J
LP-1 L LP-11 N
Time -
Preparation from Low Power Mode to High Speed Mode (Tsor = Statt of the Transmission)
Trex Tris przpase
DSLCLE++ ,— -~ Ap -~ o AR AR P SN N S N
le/’_ .‘A\ }’/-{f\'\. 7_:" {—\_.\ ;‘,’}f r \ .}rf J )lh\ v \ ;rf—\'}.\ J,'f. \}.. .:’/ -_)\ -'.f\_.-"’
DSILCIE- / “-.& \ /"‘4])\ SN N X S i, A SR D S D SR

DSI.D0+ { \ ; e : b s
! _” ‘ lo b oN1 u Ao\ 1 i

SN e ssems Al J-::i::t‘

DSI-DO- ) J /
i S
- P_01 00 I Rx Synchr )
LP-11 LP-01 LP-00 H5-0 - ¥ OmzE
Tasserme Tx Synchronization
Low Power Mode,
Disable Bx Line Termination High Speed Mode, Enable Rx Line Termination N
High Speed Data
Transmission Teor "4 . LP-11

DSLCLE+ ~+ y— 8 Ar b S
iy W (vf ) /N NG N
DSICLE- _;” g N J_/f el e S \\_.ffr‘ B 3 "
N

|

DSI-DO-+

DSI-DO- Eg \ I'I [J -
THS-%}.E‘

The last load bit Taszean » Tes-zmar N

P HS5-0 or H5-1 _ Low Power Mode,

¢ " Disable Bx Line

High Speed Mode, Enable Rx Line Termination Termination

Note: " s
If the last load bit is HS-0, the transmitter changes from HS-0 to HS-1. DSLCLE+, DSID0+- == ==

If the last load bat 1s HS-1. the transmutter changes from HS-1 to HS-0. DSLCLEK.. DSLDO.

Figure 6.2.2.2.9. High speed clock burst
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6.2.3.
6.2.3.1.

DSl data lanes

General

DSI-Dn+/- Data Lanes can be driven in different modes which are:

Escape Mode (only support DSI_DO data lane pair)
High-Speed Data Transmission (support all data lane pairs)

Bus Turnaround Request (only support DSI_DO data lane pair)

These modes and their entering codes are defined on the following table.

Mode Entering Mode Sequence Leaving Mode Sequence
Escape Mode LP-11 =>LP-10 =>LP-00 =>LP-01 =>LP-00 LP-00 =>LP-10 =>LP-11 (Mark-1)
High-Speed Data Transmission LP-11 =>LP-01 =>LP-00 =>HS-0 (HS-0 or HS-1) =>LP-11
Bus Turnaround Request LP-11 =>LP-10 =>LP-00 =>LP-10 =>LP-00 High-Z, Note

6.2.3.2.

Table 6.2.3.1.1. Entering and leaving sequences

Escape modes

Escape mode is a special mode of operation for Data Lanes using Low-Power states. With this mode some additional functionality

becomes available. Escape mode operation shall be supported in the Forward direction and Reverse direction.

The basic sequence of the Escape Mode is as follow

Start: LP-11
Escape Mode Entry : LP-11 =>LP-10 =>LP-00 =>LP-01 =>LP-00

Escape Command , which is coded, when one of the data lanes is changing from low-to-high-to-low then this changed data lane
is presenting a value of the current data bit.

A payload stream if it is needed
Exit Escape (Mark-1) LP-00 =>LP-10 =>LP-11
End: LP-11

For Data Lane0, once Escape mode is entered, the transmitter shall send an 8-bit entry command to indicate the requested action.

All currently available Escape mode commands and actions are list below.

Send or receive “Low-Power Data Transmission” (LPDT)

Drive data lanes to “Ultra-Low Power State” (ULPS)

Indicate “Remote Application Reset” (RAR), which is resetting the display module (same as S/W Reset function)
Indicate “Tearing Effect” (TEE), which is used for a TE line event from the display module to the MCU,

Indicate “Acknowledge” (ACK), which is used for a non-error event from the display module to the MCU.

The Stop state shall be used to exit Escape mode and cannot occur during Escape mode operation because of the Spaced-One-Hot

encoding. Stop state immediately returns the Lane to Control mode. If the entry command doesn’t match a supported command, that

particular Escape mode action shall be ignored and the receive side waits until the transmit side returns to the Stop state.

For Data Lanel and 2, only support ULPS Escape mode commands.

Drive data lanes to “Ultra-Low Power State” (ULPS)
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The basic construction is illustrated below:

Load
If needed

Escape
Escape Mode Entry (EME) Command Mark-1
P

DSI-DO~+
DSI-DO-

Time

Figure 6.2.3.2.1. General Escape mode sequence

The number of the different Escape Commands is eight. These eight different Escape Commands can be divided 2 different groups: Mode
or Trigger.

Escape command groups are defined below.

ICommand Type| Entry Command Pattern

Escape Command - : ) . .
Mode/Trigger |(First Bit => Last Bit Transmitted)

Low-Power Data Transmission| Mode 1110 0001bin
Ultra-Low Power Mode Mode 0001 1110bin
Remote Application Reset Trigger 0110 0010 hin
Tearing Effect Trigger 0101 1101 bin
Acknowledge Trigger 0010 0001 bin

Table 6.2.3.2.1. Escape commands

The MCU is informing to the display module that it is controlling data lanes (DSI-DO+/-) with the mode e.g. The MCU can inform to the
display module that it can put data lanes in the low power mode.

The MCU is waiting from the display module event information, which has been set by the MCU, with the trigger e.g. when the display
module reaches a new V-synch, the display module sent to the MCU a TE trigger (TEE), if the MCU has been requested it.

Low-Power Data Transmission{(LPDT)

The MCU can send data to the display module in Low-Power Data Transmission (LPDT) mode when data lanes are entering in Escape
Mode and Low-Power Data Transmission (LPDT) command has been sent to the display module. The display module is also using the
same sequence when it is sending data to the MCU.

The Low Power Data Transmission (LPDT) is using a following sequence:
. Start: LP-11
. Escape Mode Entry : LP-11 =>LP-10 =>LP-00 =>LP-01 =>LP-00
. Low-Power Data Transmission (LPDT) command in Escape Mode: 1110 0001 (First to Last bit)
. Payload (Data):
o0 One or more bytes
o Data lanes are in pause mode when data lanes are stopped (Both lanes are low) between bytes
. Mark-1: LP-00 =>LP-10 =>LP-11
. End: LP-11
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This sequence is illustrated for reference purposes below:

Escape Mode Entry (EME) Mazk-1

LP.11.§ . LP-0Q P11
Escape Mode
Entry (EME) Low-Power Data Transmission (LPDT) Load (Data) Mark-1
DSI-DO+ : 2 ,I ! ! ! .II II| .II II| nll II. nll I.
DSI-DO- e e e
RN R T T SRR ORI SU RS P R 0
IP-11 FEEEs 1 1 C 0 0 0 1 1 JLP-11
Time Note | .
-
Note: Load (Data) 15 presenting that the first bif 1s logical *1° 1n tlus example DSIDO+ == =i=r=ee
DSI-DO-
Figure 6.2.3.2.2. Low-power data transmission
Load
Pauze Byte n+1
e
.
DSL-Di+
DSIL-DO-
ff 1 .l DSIDO+ - ==~
Time »  DSLDO- ——
Figure 6.2.3.2.3. Pause (example)
oo ) ANAL LA AL AL AT
on i VANAEE R RN T
—— ~ - ~ Aeoiym—o—m — —
Escape LPDT First Data Byte Pause: Second Data Byte g4
Mode Command 01110101 Asynchronous 11010000 Escape
Entry no transition
LP Clk = EXOR(Dp,Dn)
Figure 6.2.3.2.4. Two Data Byte Low-Power Data Transmission Example
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Ultra-Low Power State (ULPS)
The MCU can force data lanes in Ultra-Low Power State (ULPS) mode when data lanes are entering in Escape Mode.
The Ultra-Low Power State (ULPS) is using a following sequence:
. Start: LP-11
. Escape Mode Entry : LP-11 =>LP-10 =>LP-00 =>LP-01 =>LP-00
. Ultra-Low Power State (ULPS) command in Escape Mode: 0001 1110 (First to Last bit)
. Ultra-Low Power State (ULPS) when the MCU is keeping data lanes low
. Mark-1: LP-00 =>LP-10 =>LP-11
. End: LP-11

This sequence is illustrated for reference purposes below:

Escape Mode Entry (EME) Mark-1
S
Escape Mode Ultra-Low
Entry SEME) Ultra-Low Power State (ULPS) Power %tare M‘Hk'l
."‘. ;
DSI-DO+
DSI-D0-

Time

DSLDO+ --= ===

DSI-DO-

Figure 6.2.3.2.5. Ultra-low power state (ULPS)

Remote Application Reset (RAR)
The MCU can inform to the display module that it should be reseted in Remote Application Reset (RAR) trigger when data lanes are
entering in Escape Mode.
The Remote Application Reset is using a following sequence:
. Start: LP-11
. Escape Mode Entry : LP-11 =>LP-10 =>LP-00 =>LP-01 =>LP-00
. Tearing Effect (TEE) trigger in Escape Mode: 0101 1101 (First to Last bit)
. Mark-1: LP-00 =>LP-10 =>LP-11
. End: LP-11

This sequence is illustrated for reference purposes below:
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Escape Mode Entry (EME) Mark-1

Escape Mode
Entry (EME) Remote Application Reset (RAR) Mark-1
/—Lp~— ——

DSI-DO+
DSI-D0-

Time

Figure 6.2.3.2.6. Remote Application Reset (RAR)

Tearing Effect (TEE)

The display module can inform to the MCU when a tearing effect event (New V-synch) has been happen on the display module by
Tearing Effect (TEE).

The Tearing Effect (TEE) is using a following sequence:
. Start: LP-11
. Escape Mode Entry: LP-11 =>LP-10 =>LP-00 =>LP-01 =>LP-00
. Tearing Effect (TEE) trigger in Escape Mode: 0101 1101 (First to Last bit)
. Mark-1: LP-00 =>LP-10=>LP-11
. End: LP-11

This sequence is illustrated for reference purposes below:

Escape Mode Entry (EME) Mark-1
- LP — > - - —_ ey
Escape Mode
Entry SE ME) Teaning Effect Trigger (TEE) Mark-1
DSI-DO+
DSI-DO-
_: e ] k
Time N
DSLD0+ ---:=-=---
DSI-DO-
Figure 6.2.3.2.7. Tearing effect (TEE)
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Acknowledgement (ACK)

The display module can inform to the MCU when an error has not recognized on it by Acknowledge (ACK).

The Acknowledge (ACK) is using a following sequence:
. Start: LP-11
. Escape Mode Entry: LP-11 =>LP-10 =>LP-00 =>LP-01 =>LP-00
. Acknowledge (ACK) command in Escape Mode: 0010 0001 (First to Last bit)
. Mark-1: LP-00 =>LP-10 =>LP-11
. End: LP-11

This sequence is illustrated for reference purposes below:

Escape Mode Entry (EME)

Mark-1

Escape Mode

Entry EEME) Acknowledze (ACK)

Mark-1

DSI-DO+ J
DSI-DO- W ai )
Time >
DSIDO+ --—- ===~
DSI-DO-
Figure 6.2.3.2.8. Acknowledgement (ACK)
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6.2.3.3. High-Speed Data Transmission (HSDT)
Entering High-Speed Data Transmission (Tse: of HSDT)

The display module is entering High-Speed Data Transmission (HSDT) when Clock lanes DSI-CLK+/- have already been entered in the
High-Speed Clock Mode (HSCM) by the MCU. See more information on chapter “High-Speed Clock Mode (HSCM)".

Data lanes DSI-D0+/- of the display module are entering (Tsor) in the High-Speed Data Transmission(HSDT) as follows
. Start: LP-11

. HS-Request: LP-01

. HS-Settle: LP-00 => HS-0 (Rx: Lane Termination Enable)

. Rx Synchronization: 011101 (Tx (= MCU) Synchronization: 0001 1101)

. End: High-Speed Data Transmission (HSDT) — Ready to receive High-Speed Data Load

This same entering High-Speed Data Transmission (Tsor of HSDT) sequence is illustrated below.

Preparation from Low Power Mode to High Speed Mode (Tsor = Start of the Transmission) HSDT
T].E'X T:‘]S-E'K.EP:\R.E
DSLCLE+: ,—\ ,~~ AR, AR - AR s il . e\ O B
i N T8N AL -.,-'_:'[' NeEin [x {lr Vo _}-”’ WLy R Ny
DSLCIE- £ e e N e N o N A O e s N L
i
DSI-DO+ / T STl o . BB e e
. [J J\ J(o Edmmi e TR
DSIDO- f | Ee sl y 4 G S o DI
il 1l
HS-0 Rx Synchronized
e ,— - — — -+ -
Tausserns Tx Synchronization
Low Power Mode,
Disable Rx Line Termination High Speed Mode, Enable Ex Line Termination .

DSI-CLE+, DSI-DO+ - - - = -

DSI-CLE-, DSI-DO-

Figure 6.2.3.3.1. Tso of HSDT
Leaving High-Speed Data Transmission (Tgor of HSDT)

The display module is leaving the High-Speed Data Transmission (Teor of HSDT) when Clock lanes DSI- CLK+/- are in the High-Speed
Clock Mode (HSCM) by the MCU and this HSCM is kept until data lanes

DSI-D0+/- are in LP-11 mode. See more information on chapter “7.2.2 High-Speed Clock Mode (HSCM)".
Data lanes DSI-DO+/- of the display module are leaving from the High-Speed Data Transmission (Tgor of HSDT) as follows
. Start: High-Speed Data Transmission.(HSDT)
. Stops High-Speed Data Transmission
0 MCU changes to HS-1, if the last load bit is HS-0
0 MCU changes to HS-0, if the last load bit is HS-1
. End: LP-11 (Rx: Lane Termination Disable)

This same leaving High-Speed Data Transmission (Teor of HSDT) sequence is illustrated below
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High Speed Data
Transmission Tzor o ”
DSICLEF htibt it iremnd Lnind e ey e e AL ey b e A S e T n b e e e T
/ R b / Al \ fitn A
e N el ][ Ry
DSICLE. — "= S Sk it e PR N A T LN A EEa N R N L R RN
Note Lo
BT i
DSI-DO~ : e SRS ARES R RAnEL SRL 3 : L {
= e )
[EE! >
DSI-DO- - \ B! i |
Thassxm
The last load bit Trstram - Tasgxrr _
L HS-0 or HS-1 % Low Power Mode,
Disable Bx Line
High Speed Mode, Enable Fx Line Termination Termination

DSL-CLE+, DSEDO+~ = = = =+~
Note:
If the last load bit 15 HS-0, the transmutter changes from HS-0 to HS-1.
If the last load bit 15 HS-1, the transmutter changes from HS-1 to HS-0.

DSI-CLE-. DSI-D0-

Figure 6.2.3.3.2. Tgor of HSDT

Burst of the High-Speed Data Transmission (HSDT)
The burst of the high-speed data transmission (HSDT) can consist of one data packet or several data packets.

These data packets can be Long (LPa) or Short (SPa) packets. These packets are defined on chapter “Short Packet (SPa) and Long
Packet (LPa) Structures”.

These different burst of the High-Speed Data Transmission (HSDT) cases are illustrated for reference purposes below.

50T LPa EOT

DSI-D0+/- LP-11

Figure 6.2.3.3.3. Single packet in HSDT

DSI-D0+/-

EoT
Packet

LP-11 @ LPa

Figure 6.2.3.3.5. Packets with EoT package in HSDT

Abbreviation Explanation
LP-11 Low Power Mode, Data lanes are ‘1's (Stop Mode)
SOT Start of the Transmission
LPa Long Packet
SPa Short Packet
EOT End of the Transmission

Table 6.2.3.3.1. Abbreviations

JUN. 14, 2012
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6.2.3.4. Bus Turnaround (BTA)

The MCU or display module, which is controlling DSI-D0O+/- Data Lanes, can start a bus turnaround procedure when it wants information
from a receiver, which can be the MCU or display module.

The MCU and display module are using the same sequence when this bus turnaround procedure is used.

This sequence is described for reference purposes, when the MCU wants to do the bus turnaround procedure to the display module, as
follows.

. Start (MCU): LP-11
. Turnaround Request (MCU): LP-11 =>LP-10 =>LP-00

The MCU waits until the display module is starting to control DSI-DO+/- data lanes and the MCU stops to control DSI-DO+/- data
lanes (= High-2)

. The display module changes to the stop mode: LP-00 =>LP-10 =>LP-11

The same bus turnaround procedure (From the MCU to the display module) is illustrated below.

Bus Turnaround (BTA)

The MCU waits until
the display module
starts to control data lanes

(its output drivers) Display Module Controls
MCU Centrols Data Lanes when the MCT can put Data Lanes
output drivers
Tumarcund Request (TAR) tn the high-Z mode. LP-Request
DSI-DO0+
DsI-D0-
1r0o [ @Fig s :
Time >
DSLDO+ --- - - -~
DSI-DO-

Figure 6.2.3.4.1. Bus turnaround procedure
6.2.3.5. Two Data-lane High Speed Transmission

Since a HS transmission is composed of an-arbitrary.-number of bytes that may not be an integer multiple of the number of lanes, one
lane may run out of data before the other. Therefore, the lane management layer, as it buffers up the final set of less-than-2 bytes,
de-asserts its “valid data” signal into all lanes for which there’s no further data.

Although all lanes start simultaneously with. parallel SoTs, each lane operates independently and may complete the HS transmission
before the other lane, sending an EoT one cycle (byte) earlier.

The two PHYs on the receiving end of the link collect bytes in parallel and feed them into the lane management layer. The lane
management layer reconstructs the original sequence of bytes in the transmission.

Figure 6.2.3.5.1 shows the way a HS transmission can terminate for two data-lane HS transmission.
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Number of Bytes, N, transmitted is an integer multiple of the number of lanes:

N

All Data Lanes finish at the sal

me time /-

LANE 0: ( SoT ( Byte N-6 X Byle N-4 X ByteN-2 § EoT )
= ol -
LANE 1: ( SoT ( Byte N-5 X Byle N-3 X Bye N1 Y EoT )

Number of Bytes, N,itransmitted is NOT an integer multiple of the number of lanes:

Data Lane 0 finishes 1 byte later than D:

ta Lane 1 /-

LANE 0: ( SoT Byte 0 X Byte 2 X Byte 4 )j __________ ( Byte N-5 X Byte N-3 ‘By‘te N-1 \ EoT )
~ B AT I ~
\ v y y ‘ v ! ¥ /
LANE 1: ( SoT Byle 1 X Byle 3 X Byte 5 ) ( Byte N-4 X ByteN2 Y EoT LPS

KEY:

LPS — Low Power State SoT - Start of Transmission EoT — End of Transmission

Figure 6.2.3.5.1. Two data-lane HS transmission example

6.2.3.6.

Since a HS transmission is composed of an arbitrary number of bytes that may not be an integer multiple of the number of Lanes, some
Lanes may run out of data before others. Therefore, the Lane Management layer, as it buffers up the final set of less-than-N bytes,
de-asserts its “valid data” signal into all Lanes for which there is no further data.

Three data-lane high speed transmission

Although all Lanes start simultaneously with parallel SoTs, each Lane operates independently and may complete the HS transmission
before the other Lanes, sending an EoT one cycle (byte) earlier.

The N PHYs on the receiving end of the Link collect bytes in parallel and feed them into the Lane Management layer. The Lane
Management layer reconstructs the original sequence of bytes in the transmission.

Below Figure illustrate a variety of ways a HS transmission can terminate for different number of Lanes and packet lengths.

Number of Bytes, N, transmitted is an integer multiple of the number of lanes:

All Data Laneslv finish at Ihelsame time /'

LANE 0: ( SoT X Byte 0 X Byte 3 X Byte 6 ) __________ ( Byte N-9 X Byte N-6 X Byte N-3 X EoT )
Q A 7 T AT ~
\ Y Sy A _ ________ Sy R vy /

LANE 1: ( SoT x Byte 1 X Byte 4 X Byte7 Y J( Byte N-8 x Byte N-5 X ByteN-2 EoT )
- / § T F 7 7 E T~
\ Y / v/ \ SEE \ v/ | ¥ /

LANE 2: ( SoT X Byte 2 X Byte 5 X Byte & ) ‘( Byte N-7 X Byte N-4 X Byte N-1 X EoT )
e e Tt i i ~

Number of Bytes, N,itransmitted is NOT an integer multiple of the number of lanes (Example 1);

Data Lane 0 finishes 1 byte later than Data Lar:1es 1and 2

5 < >
LANE 0 ( SoT X Byte 0 X Byte 3 X Byte 6 ) ''''''''' ( Byte N-7 X Byte N-4 X Byte N-1 X EoT )
-~ : 2 AT AT E 1 1 ~
\ \ 4 ¥ iy F A i N /
LANE 1: ( SoT x Byte 1 X Byte 4 X Byte 7 )’ ;( Byte N-6 X Byte N-3 X EoT ) LPS
- I“_‘. 7 e 7 7 7 1,
\ v/ 7 v/ A v/ v/ .J’
LANE 2: ( SoT X Byte 2 X Byte 5 X Byte 8 ) ( Byte N-5 X Byte N-2 X EoT ) LPS
e T ~—
© ORISE Technology Co., Ltd. 210 JUN. 14, 2012

Proprietary & Confidential

Preliminary Version 0.92



B 2 & &

Orise TECH

Preliminary

OTMB8009A

Number of Bytes, N, transmitted is NOT an integer multiple of the number of lanes (Example 2): |

Data Lanes 0 and 1 finish 1 bytelater than Data Lane 2

. D — /

LANE 0: ( SoT X Byte 0 X Byte 3 X Byte 6 ) ( Byte N-8 X Byte N-5 X Byte N-2 X EoT )
- | h T AT h T AT ~
\ . 4 ¥ f N i . fw v /

LANE 1: ( SoT X Byte 1 X Byte 4 X Byte 7 )’ ,( Byte N-7 X Byte N-4 X Byte N-1 X EoT )
i T 7 71 =: ~

<\

LANE

R 7 v/ ¥
SoT X Byte 2 X Byte 5 X Byte 8 )

\..

]
e
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6.2.4. Packet level communication

6.2.4.1. Short Packet (SPa) and Long Packet (LPa) structures

Short Packet (SPa) and Long Packet (LPa) are always used when data transmission is done in Low Power Data Transmission (LPDT) or
High-Speed Data Transmission (HSDT) modes.

The lengths of the packets are
. Short Packet (SPa): 4 bytes
. Long Packet (LPa): From 6 to 65,541 bytes

The type (SPa or LPa) of the packet can be recognized from their package headers (PH).

DATA IDENTIFIER (DI):
Containg the Virtual Channel Indentifier and the Data Type information

| Data Type denctes the formaticentent of the Application specific paylead data
Used by the Application layer

PACKET DATA:
Length is fixed at two byles
| There are no value restrictions on data words

B8-bit Error Correction Code (ECC) for the Packet Header:
B-bit ECC for the Packet Headsr

| Allows one-hit errors within the Packet Header to be corrected
and two-bit errors fo be delected

olo |+~ o
LPS |SoT| & | & | & | © |EoT|LPS
Slala|l¥
PACKET
HEADER
Figure 6.2.4.1.1. Short packet structure
DATA IDENTIFIER (DI):
. Containe Virtual Ghannal identifier and Data Type information
" Data Type denctes the format and cortent of application-specific payload data
46-bit WORD COUNT (WC):
| The Werd Count conveys how many words (bytes) are in packet payload
" | The receiver uses WC 1o determine the packet end (after Payload + Checksum)
&bit Error Correction Code (ECC) for the Packet Header:
&-bit ECC for the Packet Header, protects up to 8 bytes in header
4 Enables one-bit emars in Packet Header to be corrected and twe-bit arrors to be detacted
APPLICATION SPECIFIC PAYLOAD CHECKSUM (CS)
= it
oy 3. Tslel= o|o| .5§
5 @A
LPS [soT| = | 22 |o|&|8 == 3% |EoT|Lps
o = — o
a o Wilig | a " w £
= oo ©
32bit ' 16-bit
PACKET PACKET
HEADER FOOTER
(PH) (PF)

| PACKET DATA (Payload):
Length =WC * Data Ward size (8-biis)
Mo value restictions on data worcs in Payload

Figure 6.2.4.1.2. Long packet structure
Note:

“Figure 6.2.4.1.1: Short Packet (SPa) Structure” and "Figure 6.2.4.1.2: Long Packet (LPa) Structure” are presenting a single packet sending (= Includes LP-11,
SoT and EoT for each packet sending).

The other possibility is that there is not needed SoT, EoT and LP-11 between packets if packets have sent in multiple packet format. e.g.:

LP-11 =>SoT =>SPa =>LPa =>SPa =>SPa =>EoT =>LP-11
LP-11 =>SoT =>SPa =>SPa =>SPa =>EoT =>LP-11

LP-11 =>SoT =>LPa =>LPa =>LPa =>EoT =>LP-11
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Bit Order of the Byte on Packets

All packet data traverses the interface as bytes. Sequentially, a transmitter shall send data LSB first, MSB last. For packets with multi-byte
fields, the least significant byte shall be transmitted first unless otherwise specified.

Figure 6.2.4.1.3 shows a complete Long packet data transmission. Note, the figure shows the byte values in standard positional notation,
i.e. MSB on the left and LSB on the right, while the bits are shown in chronological order with the LSB on the left, the MSB on the right and
time increasing left to right.

DI WC (LS Byte) WC (MS Byte) ECC Data CRC (LS Byte) CRC (VS Byte)
0x29 0x01 0x00 0x06 0x0'1 0x0E Ox1E
1JoJol1Jo]1]oJof1]oJoJofofo]oJolo]JolofoJofofoJofo]1]1]o]o]oJo]o]1]o]oJoJofofolofo 1] 1{1]oJofofolo]1]1]1[1]o]o]o
L M L MiL MiL M L M
s sis sis sis sis s
B BB BB BB BB B

Tim »

Figure 6.2.4.1.3. Bit order of the byte on packets

Byte Order of the Multiple Byte Information on Packets

Byte order of the multiple bytes information, what is used on packets, is that the Least Significant (LS) Byte of the information is sent in the
first and the Most Significant (MS) Byte of the information is sent in the last.

e.g. Word Count (WC) consists of 2 bytes (16 bits) when the LS byte is sent in the first and the MS byte is sent in the last.

This same order is illustrated for reference purposes below.

WC (Least Significant Byte) WC (Meost Significant Byte)
0lhex 00hex
ljofojojojojojojOojJOofOajO)jO|0O|0Q]0
B E B|B|(BI|EB|[B B E | B B |B|[B | B B B
] 1 2 3 4 5 1 7 ] 1 2 3 4 5 1 7
L M L M
K 5 -] 5
B B B B
Time

Figure 6.2.4.1.4. Byte order of the multiple byte information on packets

Packet Head (PH)

The packet header is always consisting of 4 bytes. The content of these 4 bytes are different if it is used to Short Packet (SPa) or Long
Packet (LPa).

Short Packet (SPa):
. 1% byte: Data Identification (DI)'=> Identification that this is Short Packet (SPa)
. 2" and 3" bytes: Packet Data (PD), Data 0 and 1

. 4™ pyte: Error Correction Code (ECC)

Packet Header (PH)

DI Data 0 Data 1 ECC

15hex IAhex (07hex 1Dhex
lj(ojrjojrjojofojrjryojojojrfolqu lj1jt1rjofjojojofojrjojrfrjoj1rfaoja
E|BE|B |B|EBE|BE|[B|EBE[E|BE[E|BE|B|B|B|[B|B|[E|BE[B|B|B|B|B B |B|B|&B|[B|B|[EB|EB
o1 jal3afja)sfs|rfoelalals|als]|a|l7|ofr])2|3]|a4]s5]6|7|o|1]|a]3s|[a4]s5]|]6]|7T
L M| L M| L M| L M
5 5 5 5 5 5 5 5
B B B B B B B B

Time -
Figure 6.2.4.1.5. Packet head on short packet
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Long Packet (LPa):
. 1% byte: Data Identification (DI) => Identification that this is Long Packet (LPa)
. 2" and 3" bytes: Word Count (WC)
. 4™ pyte: Error Correction Code (ECC)

Packet Header (PH)

DI WC (Least Significant Byte) WC (Most Significant Byte) ECC
20hex Olhex 00hex D6hex
itjojofjtrjofrjojojrfojojojojojofofjfojojojojojojojojojr1jrjojojojolo
E|8 |2 |BE|BE|B|8B|&B |E|E|B|®B |B|B|B|E|B|BE|B|&B |B|B|E|B|B|B|E|[B|E|B|B|&
1] 1 2 3 4 5 6 T 0 1 & 3 4 5 & 7 1] 1 2 3 4 = -] L 1] 1 2 3 4 5 § 7
L M| L M [ L M| L M
5 | s s | = 5 |(s 5
| B | B |B B |B E (B B
Tine N
Figure 6.2.4.1.6. Packet head on long packet
Data Identification
Data Identification (DI) is a part of Packet Header (PH) and it consists of 2 parts:
. Virtual Channel (VC), 2 bits, DI[7...6]
. Data Type (DT), 6 bits, DI[5...0]
The Data Identification (DI) structure is illustrated on a table below.
B7 B6 B5 B4 B3 B2 B1 BO
VC DT
;'V_A hd
Virtual Data Type
Channel (DT)
Indentifier
(vc)
Table 6.2.4.1.7. Data identification structure
Data Identification (D) is illustrated on Packet Header (PH) for reference purposes below.
Packet Header (PH)
_'—'—"'_A""—\—\_
DI WC (Least Significant Byte) WC (Most Significant Byte) ECC
20hex (lhex 00hex O6hex
ijojojtrjaefjrjojogrjofjojojojoefojojojojofojojojofojojrjrjofojofojo
E|2|2|B|B|E |8 |EfBE|E|E|B|E|B |8 |8 |BE|EBE|[B|B |®B |B|B|® |[B|B|EB|B|B |E|B|B
o (12 |3[afs |6 |7 0of1f2]3[a]s5]|6f[7]ofr]a]s]|a]s]|e6|7|o|1]|]2]z]4]|5]6]|7
L M L M L M L M
5 s s s |3 5| s 5
E EflE E | B 3 |3 B
Time
»
Figure 6.2.4.1.8. Data identification of the packet head
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Virtual Channel (VC)

A processor may service up to four peripherals with tagged commands or blocks of data, using the Virtual Channel ID field of the header for
packets targeted at different peripherals.

Virtual Channel (VC) is a part of Data Identification (DI[7...6]) structure and it is used to address where a packet is wanted to send from the
MCU. Bits of the Virtual Channel (VC) are illustrated for reference purposes below.

OTMB8009A only support VC code=00, package with other VC code(01/10/11) will be filter out.

Packet Header (PH)
_'___,.A..._

DI WC (Least Significant Byte) WC (Most Significant Byte) ECC
20hex Olhex 00hex 06hex
1{ojoftrjof1Qgojopgrjojojojojojojofojojojojofjojofaejogjrfrjojojofo]o
E[B|8B|B|BE|EfE|BfE|E |8 |B |BE|B|B|B|B|E|B |BE|B|E|B |2 |8 |E|[B|[B |8 |BE|EB|E
o1 )2fs|s[sWa|7fofr]z]35]a]s|6|7]of1]l2]|3|la]|s[elalal1]2]3]4[s5[6]7
L M| L M| L M| L M
5 s | s s | s s/ s S
E E | B BE | B 2| B E
Time
>
Figure 6.2.4.1.9. Virtual channel on the packet head
Channel Identifier Channel Configuration
S ———————— Channel 0
€
=]
Q
Data In T [———® Channel1
Channel c
—_—> >
Detect 2
O |———————ap Channel2
™
(5]
o
(=]
— > Channel 3
Figure 6.2.4.1.10. Virtual channel block diagram (receiver case)
Data Type (DT)
Data Type (DT) is a part of Data Identification (DI[5...0]) structure and it is used to define a type of the used data on a packet.
Bits of the Data Type (DT) are illustrated for reference purposes below.
Packet Header (PH)
_'—'—'_'_A_‘_‘—\—\_
DI WC (Least Significant Byte) WC (Most Significant Byte) ECC
29hex Olhex 00hex 06hex
l1jojojr1jagjrpgofoqjrjojojofojofojojojojojojojolojojofrjrfojojlojOo]0
E|E|B|BE|E|Bf§B|B|E |E|B|B|E |E|E|B|EBE|B|®B|B|B|B|BE|B |B|B|B|B|B|B|B|EBE
0 1 2 3 4 = (] 7 0 1 A 3 4 5 ] T 1] 1 A 3 4 5 § T 1] 1 4 3 4 5 5 7
L ML M| L M| L M
5 s | s s |8 s | s 5
E E | B B | B 2| B B
Time
»

Figure 6.2.4.1.11. Data type on the packet head

This Data Type (DT) also defines what the used packet is: Short Packet (SPa) or Long Packet (LPa). Data Types (DT) are different from
the MCU to the display module (or other devices) and vice versa. These Data Type (DT) are defined on tables below.
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From the MCU to the Display module
Data Type | Data Type Description
(HEX) (Binand
Otk oo oom Sync Event, W Sync Start
11h 01 00 Sync BEvent, v Sync End
21h 10001 Sync Bvent, H Sync Start
3h 11 0001 Sync Event, H Sync End
0sh oo 1000 End of Transmission (EoT) packet
02k oooo10 Color Mode (Ch) Of Command
12h 01 0010 Color Mode (Ch) On Command
22h 01 0010 Shut Down Peripheral Command
3z2h 11 0010 Turn On Peripheral Command
03k oo oo Generic Short WRITE, no parameters
13h 01 0011 Generic ShotWRITE, 1 parameters
23h 100011 Generic ShortWRITE, 2 parameters
04k oo o100 Generic READ, no parameters
14h 01 0100 Generic READ, 1 parameters
24h 100100 Generic READ, 2 parameters
0sh ooo1m DCSWRITE, no parameters
15h 0101 DCSWRITE, 1 parameters
06k ooo110 DCS READ, no parameters
3Th 110111 Set Maximum Return Packet Size
ul=]y) go1om Mull Packet, no data
19h 0110 Blanking Packet, no data
29k 1010 Generic Long Write
349h 1110 DCS Long Writerwrite_LUT Command
Packet
0OEh 001110 | Packed Pixel Streamn, 16-bit RGB, 5-6-5
Farmat
2Eh 101110 Looszely Packed Pixel Stream, 18-hit
RGB, 6-6-6 Format
3Eh 111110 | Packed Pixel Strearn, 24-bit RGB, 8-8-8
Farmat

Table 6.2.4.1.12. Data type from the MCU to the display module

From the Display Module to the MCU
Diata Type (HEX) Data Type (Binary Description

0zh oo ooto Acknowledge & Errar Report

1Ch 011100 D3 Long READ Response

21h 100001 DCS Shot READ Respaonse, 1 byte
returned

22h 100010 DCS Short READ Response, 2 byte
returned

Table 6.2.4.1.13. Data type from the display module to the MCU
The receiver is ignored other Data Type (DT) if they are not defined on tables above.

Host send “Generic Read” data type, OTM8009A will return DCS Read package to Host.

Packet data on the short packet

Packet Data (PD) of the Short Packet (SPa) is defined after Data Type (DT) of the Data Identification (DI) has indicated that Short Packet
(SPa) is wanted to send.

Packet Data (PD) of the Short Packet (SPa) consists of 2 data bytes: Data 0 and Data 1.
Packet Data (PD) sending order is that Data 0 is sent in the first and the Data 1 is sent in the last.
Bits of Data 1 are set to 00h, if the information length is 1 byte.

Packet Data (PD) of the Short Packet (SPa), when the length of the information is 1 or 2 bytes are illustrated for reference purposes below.
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Packet Header (PH)

DI Data 0 Data 1 ECC
15hex 35hex Olhex 1Ehex
tjojtrjojrjojojopgrfojrjojrjrjojojrjojojojojojojopgofrfrfrfrjofofo
E|[B|B|[B|[B|BE|[B|BfJE|B|B|B |BE|B|B|B|B|[B|B|B|B|B|B|=2f§EB|B BE|B|B|B|E
o1 ]a2fs|sfs|e|7fofr]z2]3]a]s|6|l7]of1]2]3]a4]|5][6|7Rol1]2]3]|4][s5[6]7
L ML M| L ML M
5 5 5 5 5 5 5 5
E BE|E E [ B 2 fB B
Time -
Figure 6.2.4.1.14. Packet data on the short packet, 2 bytes information
Packet Data (PD) information:
. Data 0: 10hex
. Data 1: 00hex (Null)
Packet Header (PH)
_'_'_,.'—’1‘-\_
—
DI Data 0 Data 1 ECC
05hex 10hex 00hex 2Chex
ipjoj1fojojojojogojaojojoflijofojojojfojofojojojo|OQfojOo|(1l |1 |01 |0Q]D
E|B |B|B|B|EB|B |Bf|EBE|B|B|B|E|B|B|B|B|E|S|E|B|B|B|BJE |B|BE|B |B|B|B|BE
o1 ]2f3ls]|s|e6|70olar|2]3|a+]s[6|7 |0 |vefm|sfa]|5)a 7 No|t]|2|3]|a|5]|6]73
L M L M L M L M
5 3 s s | s s s 5
B B E B B B B B
Time R

L

Figure 6.2.4.1.15. Packet data on the short packet, 1 bytes information

Word count on the long packet

Word Count (WC) of the Long Packet (LPa) is defined after Data Type (DT) of the Data Identification (Dl)has indicated that Long Packet
(LPa) is wanted to send.

Word Count (WC) indicates a number of the data bytes of the Packet Data (PD) what is wanted to send after Packet Header (PH) versus
Packet Data (PD) of the Short Packet (SPa) is placed in the Packet Header (PH).

Word Count (WC) of the Long Packet (LPa) consists of 2 bytes.

These 2 bytes of the Word Count (WC) sending order is that the Least Significant (LS) Byte is sent in the first and the Most Significant (MS)
Byte is sent in the last.

Word Count (WC) of the Long Packet (LPa) is.illustrated for reference purposes below.

Packet Header (PH)

DI WC (Least Significant Byte) WC (Most Significant Byte) ECC
2%hex 0lhex 00hex 06hex
ijojojtrjojrjfoejogrjofjojojojofojojojojofojojojojfopgojrjrjofojofojao
B B B B B B B B B B B B E B B B B E B B B E B B B E B B B B B
o1z |3 [a|[s |6 |7 Qo123 |a]s5]|6f[7 o1 ]2a]3]|s]s5]|6|7TRho|1]|2]3]4]|5]6]|]7
L ML M| L ML M
5 s | s s |z s s 5
E B |E B | B 33 E
Time N
Figure 6.2.4.1.16. Word count on the long packet
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Error Correction Code (ECC)
Error Correction Code (ECC) is a part of Packet Header (PH) and its purpose is to identify an error or errors:
. Short Packet (SPa): Data Identification (DI) and Packet Data (PD) bytes (24 bits: D[23...0])
. Long Packet (LPa): Data Identification (DI) and Word Count (WC) bytes (24 bits: D[23...0])

D[23...0] is illustrated for reference purposes below.

Packet Header (PH)

DI Data 0 Data 1 ECC
(5hex 10hex (0hex 2Chex
tlol1]ofo]JololofJoloJolJol1]JololololJololololololJofQoelolt]t]ol1]o]o
D D D D D D D D D D D D o D D D o D D D D D D o P P B P P P P P
1] 1 2 3 4 5 ] 7 2 9 10 11 12 13 14 15 18 17 18 12 20 21 22 23 0 1 2 3 4 3 ] T
B B B B B B B B E B B B B B B B B B B B B B B B B B B B E B B
1] 1 4 3 4 5 ] 7 1] 1 2 3 4 3 [ T 0 1 2 3 4 5 [ @ 1] 1 4 3 4 3 ] T
L M L M L M L M
5 b1 5 5 b1 - 3 5
B B E B B B B B
Time >
Figure 6.2.4.1.17. D[23:0] and P[7:0] on the short packet
Packet Header (PH)
DI WC (Least Significant Byte) WC (Most Significant Byte) ECC
20hex 01lhex 00hex 06hex
tjofjof1jofirfojaofi|fojo]d gl 00 g l0]a 0|0 0 0|0 gpoli1j1jofofaojalao
D o] D D D o] D D o D D D D D D D D D D D D | D D P B B P P B P P
1] 1 2 3 4 5 & 7 2 9 10 11 12 13 14 15 18 17 18 12 20 2 22 23 ] 1 2 3 4 5 L T
B B B B B B B B B E B B B B B B B B B B B B B B E B B B B B B B
1] 1 2 3 2 5 1] 7 ] 1 2 3 4 5 L T 1] 1 2 3 4 5 6 7 L] 1 2 3 2 5 ] 7
L M L M L M L M
5 -1 g 5 5 -1 S 5
E B B B B B E B

Timne

L 4

Figure 6.2.4.1.18. D[23:0] and P[7:0] on the long packet
Error Correction Code (ECC) can recognize one error or several errors and makes correction in one bit error case.

Bits (P[7...0]) of the Error Correction Code (ECC) are defined, where the symbol ‘*" is presenting XOR function (Pn is ‘1’ if there is odd
number of ‘1's and Pn is ‘0" if there is even number of ‘1's), as follows.

. P7=0

. P6=0

. P5 = D10D114D12°D13"D14"D15/D16*D17~D18"D19°D21D22"D23
. P4 = D4"D5"D6"D7D8"D9"D16°D17"D18"D19D20"D22"D23

. P3 = D1/D2D3"D7/D8"D9"D13D14"D15"D19"D20"D21"D23

. P2 = D0"D2D3"D5"D6"D9"D11°D12"D15"D18"D20~D21/D22

. P1 = DO"D1°D3"D44D6"D8"D10"D12°D14AD17/D20"D21/D22"D23

. PO = DO"D1AD2"D4"D5"D7D10"D11/D13"D16*D20°D21/D22°D23

P7 and P6 are set to ‘0’ because Error Correction Code (ECC) is based on 64 bit value ([D63...0]), but this implementation is based on 24
bit value (D[23...0]). Therefore, there is only needed 6 bits (P[5...0]) for Error Correction Code (ECC).
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32-bit
PACKET HEADER
(PH)
/—Aﬁ
o| §_ o
LPs |soT| = | 82 | 3|8
(=) § =
\\\
‘)///B;t’a ID = 0x37 WC LS Byte=0xFO  WC MS Byte = 0x01 ECC= 0x3F
<]:| 1[1]1]o[1]1]o]o] |o]Jo]o]o[1][1]1]1][1]o]0]o[o]0]0]0O 1[1]1]1]1]1]0]0
7 L M| L M| L M L M
S S S S S S S S
B B B B B B B ﬁ B
ECC Calculation = ECC
1[1]1]o]1]1]o]o]ofo]o]o][1][1][1][1][1]o]o]o]o]o]0]O 1[1]1]1]1]1]0]0]
D D PO P1 P2 P3 P4 P5
0 2

3

Figure 6.2.4.1.19 24-bit ECC generation on TX side (Example)
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Packet footer on the long packet

Packet Footer (PF) of the Long Packet (LPa) is defined after the Packet Data (PD) of the Long Packet (LPa). The Packet Footer (PF) is a
checksum value what is calculated from the Packet Data of the Long Packet (LPa).

The checksum is using a 16-bit Cyclic Redundancy Check (CRC) value which is generated with a polynomial X16+X12+X5+X0 as it is
illustrated below.

Polynomial: x*16 + x*12 + x"5 + x"0

MSB LSB
Cc15]C14|C13|C12]C11 Cilo|JCo|C8|C7|Ce|C5|C4 C3|C2]|C1]|CO
x"0 x5 xM2 xM5

Figure 6.2.4.1.20 16-bit cyclic redundancy check (CRC) calculation
The 16-bit Cyclic Redundancy Check (CRC) generator is initialized to FFFFh before calculations.

The Most Significant Bit (MSB) of the data byte of the Packet Data (PD) is the first bit what is inputted into the 16-bit Cyclic Redundancy
Check (CRC).

The receiver is calculated own checksum value from received Packet Data (PD). The receiver compares own checksum and the Packet
Footer (PF) what the transmitter has sent.

The received Packet Data (PD) and Packet Footer (PF) are correct if the own checksum of the receiver and Packet Footer (PF) are equal

and vice versa the received Packet Data (PD) and Packet Footer (PF) are not correct if the own checksum of the receiver and Packet
Footer (PF) are not equal.
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6.2.4.2. Packet transmissions
Packet from the MCU to the display module

Display Command Set (DCS), which is defined on chapter “Instructions” is used from the MCU to the display module.

This Display Command Set (DCS) is always defined on the Data 0 of the Packet Data (PD), which is included in Short Packet (SPa) and
Long packet (LPa) as these are illustrated below.

LP-11: Low Power — Stop State

Packet Header (PH) SoT: Start of Ttlansr.uissiuu.
e DI: Data Identification (8 bit)
- "™ Data 0 and Data 1: Packet Data (8+8 bit)
Packet Data ECC: Error Correction Code (8 bit)
Short Packet (Spa) EcT: End of Transmission
LP-11 LP-11
Time

LP-11: Low Power — Stop State

SoT: Start of Transmission
Packet Header (PH) DI: Data Identification (8 bit)

Long Packet (LPa) - M WC: Word Count (16 bit)

ECC: Error Comrection Code (8 bit)

LP-11 Data 0, ... WC-1): Packet Data (0 — 65,535 bytes)
C8: Checksum (16 bit) = Packet Footer (PF)

. EoT: End of Transmission

: ! LP-11 : Packet Data

Display Command Set (DCS)

Figure 6.2:4.2.1. DCS on the short packet and long packet

Packet from the display module to the MCU
Used packet types

The display module is always using Short Packet (SPa) or Long Packet (LPa), when it is returning information to the MCU after the MCU
has requested information from the Display Module. This information can be a response of the Display Command Set (DCS).

The used packet type is defined on Data Type (DT). See chapter “7.5.4.1.3.1.2. Data Type (DT)".

Retury Bytes

DSI-D0+/- X I
Retun} Bytes
DSI.DO+/- LB l :
Figure 6.2.4.2.2. Return bytes on single packet
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Acknowledge with Error Report (AWER)

“Acknowledge with Error Report” (AWER) is always using a Short Packet (SPa), what is defined on Data Type (DT, 00 0010b), from the
display module to the MCU.

The Packet Data (PD) can include bits, which are defining the current error, when a corresponding bit is set to 1 , as they are defined on
the following table.

Bit | Description

0 | SoT Emror

1 | SoT Sync Error

2 | EoT Sync Error

3 | Escape Mode Entry Comunand Error

4 | Low-Power Transmit Sync Error

5 | HishSpeed Receive TimeontErrer Any Protocol Timer Time-Out

6 | False Control Error

7 | BeservedSettoOinternally Contention is Detected on the Display Module

§ | ECC Error, single-bit (detected and corrected)
9 | ECC Error, multi-bit (detected, not corrected)
10 | Checksum Error

11 | DSI Data Type (DT) Not Recognized

12 | DSI Virtual Channel (VC) ID Invalid

13 | Invalid Transmission Length

14 | Reserved, Set to ‘0” internally

15 | DSI Protocol Violation

Figure 6.2.4.2.3. Acknowledge with-error report for long packet response

Bit | Description

0 | SoT Error

1 | SoT Sync Error

2 | EoT Sync Error

3 | Escape Mode Entry Command Error

4 | Low-Power Transmit Sync Error

5 | HishSpesdReceive Timeonut Error Any Protocol Timer Time-Out

6 | False Control Error

7 | BeservedSeHeO internally Contention is Detected on the Display Module
8 | ECC Error, single-bit (detected and cotrected)

9 | ECC Error, multi-bit (detected, not corrected)

10 | Setto ‘0’ internally (Only for Long Packet (LP)
11 | DSI Data Type (DT) Not Recognized

12 | DSIVirtual Channel (VC) ID Invalid

13 | Invalid Transmission Length

14 | Reserved, Set to “0° internally

15 | DSI Protocol Violation

Figure 6.2.4.2.4. Acknowledge with error report for short packet response

These errors are only included on the last packet, which has been received from the MCU to the display module, before Bus Turnaround
(BTA).

The display module ignores the received packet which includes error or errors.
Acknowledge with Error Report (AWER) of the Short Packet (SPa) is defined e.g.
. Data Identification (DI)
0 Virtual Channel (VC, DI[7...6]): 00b
o Data Type (DT, DI[5...0]): 00 0010b
. Packet Data (PD)
0 Bit 8: ECC Error, single-bit (detected and corrected)
o AwER: 0100h
. Error Correction Code (ECC)

This is defined on the Short Packet (SPa) as follows.
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Packet Header (PH)

Packet Data (PD)
_—’A—\—\_

—~
DI AWER (Least Significant Byte) AwER (Most Significant Byte) ECC
02hex 00hex Olhex 3Ahex
ofJi1JofJoJoJoJoJololJoJoJoJoJelJoJo1JoJoJoJoJoJoJoJoaltJ1tJ1]1J1]Jo]Jo
E B B B B B B B B B B B B B B B B B B B B B B B B E B B B B E
] 1 2 3 4 3 & T 0 1 2 3 4 5 (-] T B 9 10 11 12 13 14 15 0 1 ) 3 4 5 [ T
L M L M L M L M
5 35 5 5 5 5 5 5
B B B B B B B B
Time

A A

Figure 6.2.4.2.5. Acknowledge with error report — example

6.2.5. Customer-defined generic read data type format

The short packet of Data Type 24h (Generic READ, 2 parameters) specifies the register content for read and the Nth parameter that will
begin reading. After Data Type 24h is received, BTA is executed. Then, the Nth parameter becomes the first data, and the number of data
of WC (word count) value is output.

Packet Structure (processor = peripheral)
PO P1

Data Type | Manufacturer | Start Parameter ECe
24h Command N

Low Power Data Transfer (peripheral = processor)

Data 0 Data 1 Data 6 (WC-1)
Data Type | 00h 06h Nth (N+1)th (N+6-1)th
I 1Ah (WCO) | (WC1) ECC Parameter | Parameter Parameter CRCO | CRC1 I

Figure 6.2.5.1. Generic read data type format
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The MIPI interface control the normal/shutdown mode by the Sleep-out signal, the on/off sequence as shown in figure as follow.

Trepw = +/- no limit

3 K
VDDI v /|
VDD | | LP11 1Frame 1 Frame\l
| £ X A
DOP/N ﬂLP n LP mode | LR(HS mode/Lp11 | |
I d ' 1
' [
D1P/N | P11 | | Hs mode/LP1lL i |
l L L
[ | 1
CLKP/N LP11 ’ | Hs mode/LPlil | |
Command | | \I>1mSV \I>5mS Initial setting | Sleep out | | Ba%(ll\;ght Display ON Write pattern | |
j g : >50uS p :
H —
Reset | | [ I | >120mS | <10 ms | !
Display Display OFF Display ON

Figure 6.2.6.1 MIPI interface Power on and shutdown recovery sequence Power on and shutdown recovery sequence.

Trepw = +/- no limit

I
VDDI | | \|
VDD 1 Frame 1Frame >120 mS J | >10mS '\ > |
| * il N 7
DOP/N | | LP/HS mode/LP11 LP11| | | |
n 1 1 1
D1P/N | LP/HS mode/LP11 Lp11| [ [ |
| | | I I | |
CLKP/N l ; ; ; LP/HS mode/L P11 LP11| ; ; |
T T T T T ! !
Command | | Write pfttern | Display off | Sleep in BagRF'I:gﬁt | |
Reset | | | ! ! | | |
| | | | | .
Display Display ON Display OFF

Figure 6.2.6.2 MIPI interface Power off and shutdown sequence
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6.3. MDDI Interface
6.3.1. General description

The MDD is a differential and serial interface with high speed. The OTM8009A support the MDDI Type 1 and Type 2.

| Forward >
< Reverse |

Datal+

DataO+ MDDI
Client
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6.3.2. MDDI Packet summary
The OTMB8009A support packet type as shown in table.

Table 6.3.2.1 The support packet type

Packet Type } }
Packet Name Direction
(Dec)
Sub-frame header packet 15359 Forward
Filler packet 0 Forward
Link Control Reverse link encapsulation packet 65 Forward
Packets
Link shutdown packet 69 Forward
Round-trip delay measurement packet 82 Forward
Basic Media .
Stream Packets Video stream packet 16 Forward
Client capability packet 66 Reverse
Client Status and Client request and status packet 70 Reverse
Control Packets 9 P
Register access packet 146 Forward / Reverse

6.3.3. MDDI Packet format

The structure of the forward link is illustrated in Figure 6:2.3.1. Information transmitted over the MDDI link is grouped into packets. The
definition of the types of packets is given later in this section. Multiple packets are grouped together into a sub-frame, and multiple
sub-frames make up a media- frame. Every sub-frame begins with a special packet called a Sub-frame Header Packet.

\

-« Sub-frame Header Packet

acket
Length

Sub-frame Header
Parameters

Packet Unique
Type Word

| ‘ Video, Audio, Status, and Command Packets |

« Sub-frame »

| Sub-frame 0 | Sub-frame 1 | | ‘ Sub-frame n-1 |

« Media-frame »
(also one video frame)

Packet Structure

Packet Packet
| Length Type | Data Bytes | CRC
Table 6.3.3.1 Forward link structure
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6.3.3.1.

Sub frame header packet

The Sub-Frame Header Packet is the first packet of every sub-frame, and its basic structure is illustrated in Figure 6.2..3.1.1. The
Sub-Frame Header Packet is required for host-client synchronization. Every host shall be able to generate this packet, and every client
shall be able to receive and interpret this packet.

Sub-frame Header Packet

Packet Packet Type | Unique word Sub-frame Protocol Sub-frame | Media-frame
Length = 0x3bff = 0x005a Reserved 1 Length Version Count Count CRC
2 bytes 2 bytes 2 bytes 2 bytes 4 bytes 2 bytes 2 bytes 4 bytes 2 bytes

0x005a3bff

Figure 6.3.3.1.1 Sub frame header packet format

Packet Contents:

Packet Length — 2 bytes that contain a 16-bit unsigned integer that specifies the total number of bytes in the packet not
including the packet length field. The Packet Length of this packet is always 20.

Packet Type — 2 bytes that contain a 16-bit unsigned integer. A Packet Type of 15359 (0x3bff hexadecimal) identifies the packet
as a Sub-frame Header Packet.

Unique Word — 2 bytes that contain a 16-bit unsigned integer that contains the 16 most significant bits of the unique word. The
4-byte combination of the Packet Type and Unique Word together form a 32-bit unique word with good autocorrelation. The
actual unique word is 0x005a3bff where the lower 16 bits are transmitted first as the Packet Type, and the most significant 16
bits are transmitted immediately afterward.

Reserved 1 — 2 bytes that contain a 16-bit unsigned integer that is reserved for future use. All bits in this field shall be set to
zero. The purpose of this field is to cause all subsequent 2 byte fields to align to a 16-bit word address and cause 4-byte fields
to align to a 32-bit word address. The least significant byte is reserved to indicate that the host is capable of addressing
multiple client devices. A value of zero is reserved to indicate that the host is capable of operating only with a single client
device.

Sub-frame Length — 4 bytes that contain a 32-bit unsigned integer that specifies the number of bytes per sub-frame. It is valid
to change the Sub-frame Length on-the-fly from one sub-frame to the next. This is useful in order to make minor timing
adjustments in the sync-pulses fordisochronous streams. If the CRC of the Sub-frame Header packet is not valid then the link
controller shall use the Sub-frame Length of the previous known-good Sub-frame Header packet to estimate the length of
the current sub-frame.

Protocol Version — 2 bytes that contain a 16-bit unsigned integer that specifies the protocol version used by the host. The
Protocol Version field shall be set to'0 to specify the version of the protocol described in this document.

Sub-frame Count — 2 bytes that contain a 16-bit unsigned integer that specifies a sequence number that indicates the number
of sub-frames that have been transmitted since the beginning of the media-frame. The first sub-frame of the media-frame has a
Sub-frame Count of zero. The last sub-frame of the media-frame has a value of n-1, where n is the number of sub-frames per
media-frame. The value in the Sub-frame Count field shall be equal to the Sub-frame Count sent in the previous Sub-frame
Header Packet plus 1, except for the first sub-frame of a media-frame when the Sub-frame Count shall be zero.

Media-frame Count — 4 bytes that contain a 32-bit unsigned integer that specifies a sequence number that indicates the
number of media-frames that have been transmitted since the beginning of the present media item. The first media-frame of the
media item has a Media- frame Count of zero. The Media-frame Count increments immediately prior to the first sub- frame of
each media-frame and wraps back to zero after the maximum Media-frame Count (media-frame number 232-1 = 4,294,967,295)
is used. The Media-frame Count value may be reset at any time by the host to suit the needs of the end application.

CRC - 2 bytes that contain a 16-bit CRC of all bytes in the packet including the Packet Length.
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6.3.3.2. Video stream packet

The Video Stream Packets carry video data to update a rectangular region of the display. The size of this region may be as small as a
single pixel or as large as the entire display. There may be an unlimited number of streams displayed simultaneously (limited only by
system resources) because all context required to display a stream is contained within the Video Stream Packet. The format of the Video
Stream Packet is illustrated in Figure 6.2.3.2.1. The client shall indicate its capability to receive a Video Stream Packet via the RGB
Capability, Monochrome Capability, and Y Cr Cb Capability fields of the Client Capability Packet.

Packet Packet . Video Data [~ Pixel Data X Right | Y Bottom
Length | Type =16 | PClientD | Fermat | Attributes |X Left Edge[Y TopEdge) "p g0 Edge
2 bytes 2 bytes 2 bytes 2 bytes 2 bytes 2 bytes 2 bytes 2 bytes 2 bytes
: Parameter Pixel Data
X Start Y Start  |Pixel Count CRC Pixel Data CRC
2 bytes 2 bytes 2 bytes 2 bytes Packet Length - 26 bytes 2 bytes

Figure 6.3.3.2.1 Video stream packet

Packet Contents:

® Packet Length — 2 bytes that contain a 16-bit unsigned integer that specifies the total number of bytes in the packet not including
the packet length field.

® Packet Type — 2 bytes that contain a 16-bit unsigned integer. A Packet Type of ‘0010h’ identifies the packet as a Video Stream
Packet.

® bClient ID — 2 bytes that contain a 16-bit unsigned integer reserved for the Client ID. This field is reserved for future use and shall
be set to ‘0000h’.

® Video Data Format Descriptor — 2 bytes that contain-a 16-bit unsigned integer that specifies the format of each pixel in the Pixel
Data in the present stream in the present packet.

bits[15:13] = 010 : Value fixed.
bits[12] = 1 : Only packed type is available (fixed value)
bits[11:0] = 010101100101 (565h) : 16bpp (RGB(565))
= 011001100110 (666h) : 18bpp (RGB(666)
= 100010001000 (888h) : 24bpp (RGB(888))

MDDI Data Type Color
Byte n
SRS? 65K-Color
o Byte n+1
Byte n
RGB
6:6:6 Byte n+1 262K-Color
Byte n+2
Byte n
RGB
888 Byte n+1 16.7M-Color
Byte n+2

Figure 6.3.3.2.2 Packed pixel data format

@ Pixel Data Attributes — 2 bytes that contain a 16-bit unsigned integer.

0 Bits [1:0] — Select the display where the pixel data must be routed. Set 2'b11 for pixel data is displayed to both eyes. Other value
(2’b00, 2'b01, 2'b10) is not support.

o Bits [15:2] — Not support. Please set to 14'd0

® X Left Edge — 2 bytes that contain a 16-bit unsigned integer that specifies the X coordinate of the left edge of the screen
window filled by the Pixel Data field. Please refer to “Example of Video Stream Packet Fields”

® Y Top Edge — 2 bytes that contain a 16-bit unsigned integer that specifies the Y coordinate of the top edge of the screen
window filled by the Pixel Data field. Please refer to “Example of Video Stream Packet Fields”
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® X Right Edge — 2 bytes that contain a 16-bit unsigned integer that specifies the X coordinate of the right edge of the window
being updated. Please refer to “Example of Video Stream Packet Fields”

® Y Bottom Edge — 2 bytes that contain a 16-bit unsigned integer that specifies the Y coordinate of the bottom edge of the
window being updated. Please refer to “Example of Video Stream Packet Fields”

@® X Start — 2 bytes that contain a 16-bit unsigned integer that specifies the absolute X coordinate, where the point (X Start, Y Start)
is the first pixel in the Pixel Data field below. Please refer to “Example of Video Stream Packet Fields”

® Y Start — 2 bytes that contain a 16-bit unsigned integer that specifies the absolute Y coordinate, where the point (X Start, Y Start)
is the first pixel in the Pixel Data field below. Please refer to “Example of Video Stream Packet Fields”

® Pixel Count — 2 bytes that contain a 16-bit unsigned integer that specifies the number of pixels in the Pixel Data field below.

® Parameter CRC — 2 bytes that contain a 16-bit CRC of all bytes from the Packet Length to the Pixel Count. If this CRC fails to
check then the entire packet shall be discarded.

® Pixel Data — The raw video information to be displayed. Data is formatted in the manner described by the Video Data Format
Descriptor field. If bit 5 of the Pixel Data Attributes field is set to one then the Pixel Data field contains exactly one row of pixels,
where the first pixel transmitted corresponds to the leftmost pixel and the last pixel transmitted corresponds to the right-most
pixel.

® Pixel Data CRC — 2 bytes that contain a 16-bit CRC of only the Pixel Data. If this CRC fails to check then the Pixel Data may
still be used but the CRC error count shall be incremented.

X Left Edge X Strat, Y Start X Right Edge

|

-—mEmm A ————f —— Ol _ Al — — ~— | YTopEdge
\\‘ I
> I

O RrRISE TECH

I
I
I O
I
I

Y Bottom Edge

Example of Video Stream Packet Fields
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6.3.3.3. Link shut down packet

Packet Packet Type
Length = 69 CRC All Zeros
2 bytes 2 bytes 2 bytes (Packet_Length - 4) bytes

Figure 6.3.3.3.1 Link shut down packet format

The Shutdown Packet is sent from the host to the client to indicate that the MDDI Data and strobe will be shut down and go into a
low-power hibernation state. This packet is useful to shut down the link and conserve power after static Image Data are sent from a mobile
communication device to the client. Normal operation is resumed when the link is restarted and the host sends packets again. The first
packet sent after hibernation is a sub-frame header packet. The Shutdown Packet is required to enable link hibernation. More information
about link shutdown and wake-up is provided by some weak up sequence. Every host shall be able to generate this packet, and every
client shall be able to receive and interpret this packet.

6.3.3.4. Filler packet

Packet Packet Type filler bytes (all zero CRC
Length =0 recommended)
2 bytes 2 bytes (Packet_Length - 4) bytes 2 bytes

Figure 6.3.3.4.1 Filler packet format

The Filler Packet is sent when no other information is available to be sent on the forward link. It is recommended to send filler packets with
minimum length to allow maximum flexibility to send other packets when required. At the very end of a sub-frame encapsulation packet the
MDDI link controller shall set the size of the Filler Packet to exactly fill the remaining space to maintain packet integrity. The Filler Packet is
required to maintain timing on the link when the host has no information to send. Every host and client shall be able to send and receive
this packet.

6.3.3.5. Reverse link encapsulation packet

Packet Type . Reverse Link | Reverse Rate | Turn-Around 1 | Turm-Around 2
Packet Length =65 hClienglD flags Divisor Length Length
2 bytes 2 bytes 2 byles 1 byle 1 byte 1 byte 1 byte
Parameter reverse data
CRC All Zero 1 Turn-Around 1 packets Turn-Around 2 All Zero 2

2 bytes 8 bytes x bytes (Packet_Length - x - y - 26) bytes y bytes 8 bytes
Figure 6.3.3.5.1 Reverse link encapsulation packet format

Data is transferred in the reverse direction using the Reverse Link Encapsulation Packet. A forward link packet is sent and the MDDI link is
turned around in the middle of this packet so that packets can be sent in the reverse direction. The MDDI_Stb signal is always driven by the
host. The host behaves as if it were transmitting a zero for each bit of the Turn-Around, Driver Re-enable, and Reverse Data Packets fields
of the packet. The result is that the MDDI_Stb toggles at each bit boundary of these portions of the packet. The client shall clock new data
on certain rising edges of the MDDI strobe as specified in the packet contents description below, and in more detail in section 7. The format
of the Reverse Link Encapsulation Packet is illustrated in Figure 6.2.3.5.1. For External Mode every host shall be able to generate this
packet and receive data, and every client shall be able to receive and send data to the host. Implementation of this packet is optional for
Internal Mode, but the Reverse Link Encapsulation Packet is necessary for the host to receive data from the client.

Packet Contents:
= Packet Length — Specifies the total number of bytes in the packet not including the packet length field.
« Packet Type — A Packet Type of 65=0x0041 identifies the packet as a Reverse Link Encapsulation Packet.
= hClient ID — This field is reserved for future use and shall be set to zero
= Reverse Link Flags — 1 byte that contains an 8-bit unsigned integer that contains a set of flags to request information from the client and
specify the reverse link interface type. If a bit is set to one then the host requests the specified information from the client. If the bit is zero
then the host does not need the information from the client.
0 Bit 0 — The host needs the Client Capability Packet.
0 Bit 1 — The host needs the Client Request and Status Packet.

0 Bits [7:2] — reserved for future use and shall be set to zero.

= Reverse Rate Divisor — 1 byte that contains an 8-bit unsigned integer that specifies the number of MDDI_Stb cycles that occur per
reverse link data clock. The reverse link data clock is equal to the forward link data clock divided by two times the Reverse Rate Divisor.

The reverse link data rate is related to the reverse link data clock and the Interface Type on the reverse link in the following manner:
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o Interface Type 1 — reverse data rate = reverse link data clock.

o Interface Type 2 — reverse data rate = two times reverse link data clock.

o Interface Type 3 — reverse data rate = four times reverse link data clock.

o Interface Type 4 — reverse data rate = eight times reverse link data clock.
= Turn-Around 1 Length — Specifies the total number of bytes that are allocated for Turn-Around 1.
= Turn-Around 2 Length — Specifies the total number of bytes that are allocated for Turn-Around 2.

= Parameter CRC — Contain a 16-bit CRC of all bytes from the Packet Length to the Turn-Around Length. If this CRC fails to check then the
entire packet shall be discarded

« All Zero 1 — 8 bytes that each contain an 8-bit unsigned integer equal to zero. This field ensures that all MDDI_Data signals are at a
logic-zero level for a sufficient time to allow the client to begin recovering clock using only MDDI_Stb prior to disabling the host's line
drivers during the Turn-Around 1 field.

« Turn-Around 1 — First turn-around period. The number of bytes specified by the Turn-Around 1 Length parameter is allocated to allow the
MDDI_Data line drivers in the client to enable before the line drivers in the host are disabled. The client shall enable its MDDI_Data line
drivers during bit 0 of Turn-Around 1 and the host shall disable its outputs and be completely disabled prior to the last bit of Turn-Around 1.
The MDDI_Stb signal behaves as though MDDI_Data0O were at a logic-zero level during the entire Turn-Around 1 period.

* Reverse Data Packets — A series of data packets transferred from the client to host. The client may send filler packets or drive the
MDDI_Data lines to a logic-zero level when it has no data to send to the host. If the MDDI_Data lines are driven to zero the host will
interpret this as a packet with a zero length (not a valid length) and the host will accept no additional packets from the client for the
duration of the current Reverse Link Encapsulation Packet.

= Turn-Around 2 — The second turn-around period. The number of bytes is specified by the Turn-Around Length parameter. The host shall
wait for at least the round trip delay time before it enables its MDDI_Data line drivers during Turn-Around 2. The host shall enable its
MDDI_Data line drivers and be completely enabled prior to the last bit of Turn-Around 2 and the client shall disable its outputs and be
completely disabled prior to the last bit of Turn-Around 2. The purpose of Turn-Around 2 is to allow the remaining amount of data from the
Reverse Data Packets field to be transmitted from the client. Due to variations in different systems and the amount of safety margin
allocated it is possible that neither the host nor client will be driving the MDDI_Data signals to a logic-zero level during some parts of the
Turn-Around 2 field as seen by the line receivers at the host. The MDDI_Stb signal behaves as though MDDI_Data0 were at a logic-zero
level during the entire Turn-Around 2 period.

« All Zero 2 — 8 bytes that each contains an 8-bit unsigned integer equal to zero. This field ensures that all MDDI_Data signals are at a

logic-zero level for a sufficient time to allow the client to begin recovering clock using both MDDI_Data0O and MDDI_Stb after enabling the
host’s line drivers following the Turn-Around 2 field.

6.3.3.6. Round-trip delay measurement packet

Packet Type . Parameter
Packet Length - 82 hClient ID CRC
2 bytes 2 bytes 2 bytes 2 bytes
Guard Time 1 Measurement Period All Zero Guard Time 2
64 bytes 64 bytes 2 bytes 64 bytes

Figure 6.3.3.6.1 Round-trip delay measurement packet format

The Round-Trip Delay Measurement Packet is used to measure the propagation delay from the host to the client plus the delay from the
client back to the ‘host. This measurement inherently includes all of the delays that exist in the line drivers and receivers and the
interconnect subsystem. This measurement is used to set the turn around delay and reverse link rate divisor parameters in the Reverse
Link Encapsulation Packet. This packet is most useful when the MDDI link is running at the maximum speed intended for a particular
application. The packet may be sent in Type | mode and at a lower data rate to increase the range of the Round-Trip delay measurement.

Packet Contents:

= Packet Length — Specifies the total number of bytes in the packet not including the packet length field. The Packet Length is always 200.
= Packet Type — A Packet Type of 82=0x0052 identifies the packet as a Round-Trip Delay Measurement Packet.

= hClient ID — This field is reserved for future use and shall be set to zero.

« Parameter CRC — Contain a 16-bit CRC of all bytes from the Packet Length to the Packet Type. If this CRC fails to check then the entire
packet shall be discarded.

« Guard Time 1 — 64 bytes to allow the MDDI_Data line drivers in the client to enable before the line drivers in the host are disabled. The
client shall enable its MDDI_Data line drivers during bit 0 of Guard Time 1 and the host shall disable its line drivers and be completely
disabled prior to the last bit of Guard Time 1. The host and client shall both drive a logic zero level during Guard Time 1 when they are not
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disabled. Another purpose of this field is to ensure that all MDDI_Data signals are at a logic-zero level for a sufficient time to allow the
client to begin recovering clock using only MDDI_Stb prior to disabling the host’s line drivers.

« Measurement Period — a 64 byte window to allow the client to respond with two bytes of Oxff and 30 bytes of 0x00 at half the data rate
used on the forward link. This rate corresponds to a Reverse Link Rate Divisor of 1. The client returns this response immediately at the
time it perceives as the beginning of the Measurement Period. This response from the client will be received at the host at precisely the
round trip delay of the link plus logic delay in the client after the beginning of the first bit of the Measurement Period at the host.

« All Zero — 2 bytes that each contains an 8-bit unsigned integer equal to zero. This field allows the MDDI_Data line drivers in the host and

client to overlap so that MDDI_Data is always driven. The host shall enable its MDDI_Data line drivers during bit O of the All Zero field,
and the client shall also continue to drive the signal to a logic-zero level as it did at the end of the Measurement Period.

Al Zero 1 \‘

1 o " Guard Time 1 H Measurement Period | Guard Time 2 -—;—r
ackel | Parameter i 3y [ acke
Data from Host " .| "cre 5 i T N Lengih
’ TC H 1T T<
2 bytes B4 byles 1 64 byles [ B4 byles {nexl packet)
| Hostto 11
) i Client 4 Oxff, Oxff, & 30 bytes of 1 1
. | Delay 0x0 sequence at 1 Y
Data from Client H ¥ fwd rate 1 e
} | S ! Py M [
: (44 [l 1 (49 [
1 : [ |
H I Client b i
) H =10 Host =) N !
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Figure 6.3.3.6.2 Round-trip delay measurement timing

Figure 6.2.3.6.2 illustrates the timing of events during the Round-Trip Delay Measurement Packet. The host transmits the Round-Trip Delay
Measurement Packet and a delay is incurred before the packet reaches the client. As the client receives the packet it transmits the 0xff, Oxff,
and 30 bytes of 0x00 pattern precisely at the beginning of the Measurement Period as detected by the client. The actual time the client
begins to transmit this sequence is delayed from the beginning of the Measurement Period when viewed at the host. The amount of this
delay is precisely the time it takes for the packet to propagate down the cable, through the line receivers and drivers in the client, and back
through the cable to the host.

The host shall count the number of forward-link bit times from the start of the Measurement Period to the beginning of the 0xff, Oxff, and 30
bytes of 0x00 sequence. When a Type 2 — 4 reverse link is being used the host shall measure and save the round-trip delay value of all
MDDI_Data pairs in case the data rate and round-trip delay skew are large enough to affect the arrival time if each bit differently.

The host and client both drive the line to a logic-zero level during both guard times to keep the MDDI_Data lines in a defined state. The
enable and disable times of the host and client during both guard times are such that the MDDI_Data signals are always at a valid low for
any valid round-trip delay time.

6.3.3.7. Register access packet

Packet Packet ‘ Read/Write Register Parameter 9 . Register Data
Length Type = 146 | PCllentiD Info Address CRC Register Data List CRC
2 bytes 2 bytes 2 bytes 2 bytes 4 bytes 2 bytes Packet Length - 14 bytes 2 bytes

Figure 6.3.3.7.1 Register access packet format

The Register Access Packet provides either the host or client with a means to access configuration and status registers in the opposite end
of the MDDI link. The registers are likely to be unique for each display or device controller. These registers already exist in many displays
that require setting configurations, modes of operation, and other useful and necessary settings. The Register Access Packet allows the
MDDI host or client to both write to a register and request to read a register via the MDDI link. When the host or client requests to read a
register, the opposite end shall respond by sending the register data in the same packet type but indicating that this is the data read from a
particular register with the use of the Read/Write Info field. The Register Access Packet may be used to read or write multiple registers by
specifying a register count greater than 1.The client shall indicate its ability to support the Register Access Packet via bit 22 of Client
Feature Capability Indicators field of the Client Capability Packet.

Packet Contents:

» Packet Length — Specifies the total number of bytes in the packet not including the packet length field.

« Packet Type — A Packet Type of 146=0x0092 identifies the packet as a Register Access Packet.

« bClient ID — This field is reserved for future use and shall be set to zero.

* Read/Write Info — Specifies the packet as either a write, or a read, or a response to a read, and provides a count of the data values.
0 Bits [15:14] — Read/Write Flags

o Bits [13:0] — a 14-bit unsigned integer that specifies the number of 32-bit Register Data List items to be transferred in the Register
Data List field.
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o If bits [15:14] equal 00 then bits [13:0] specify the number of 32-bit register data items that are contained in the Register Data List field
to be written to registers starting at the register specified by the Register Address field.

o If bits [15:14] equal 10 then bits [13:0] specify the number of 32-bit register data items that the receiving device shall send to the
device requesting that the registers be read. The Register Data List field in this packet shall contain no items and is of zero length.

o If bits [15:14] equal 11 then bits [13:0] specify the number of 32-bit register data items that have been read from registers that are
contained in the Register Data List field.

o Bits [15:14] shall not be equal to 01. This is not a valid value and is reserved for future use.

 Register Address — Contains the register address that is to be written to or read from. For addressing registers whose addressing is less
than 32 bits, the upper bits shall be set to zero.

« Parameter CRC — 2 bytes that contain a 16-bit CRC of all bytes from the Packet Length to the Register Address:. If this CRC fails to check
then the entire packet shall be discarded.

» Register Data List — a list of 4-byte register data values to be written to client registers or values that were read from client device
registers.

» Register Data CRC — 2 bytes that contain a 16-bit CRC of only the Register Data List. If this CRC fails to check then the Register Data
may still be used but the CRC error count shall be incremented.

6.3.3.8. Client request and status packet

Packet Packet Type = i Reverse Link CRC Error Client Client Busy
I Length 70 cClient ID I Request Count Status Flags CRC
2 bytes 2 bytes 2 bytes 2 bytes 1 byte 1 byte 2 bytes 2 bytes

Figure 6.3.3.8.1 Client request and status packet format

The host needs a small amount of information from the client so it.can configure the host-to-client link in an optimum manner. It is
recommended that the client send one Client Request and Status Packet to the host each sub-frame. It is recommended that the client
send this packet as the first packet in the Reverse Link Encapsulation Packet to ensure that it is delivered reliably to the host, and it is
required when requested by the host via the Reverse Link Flags in the Reverse Link Encapsulation Packet. The Client Request and Status
Packet is required to report errors and status to the host. For external mode every host shall be able to receive this packet, and every client
shall be able to send this packet. It is highly recommended that internal mode hosts and clients also support this packet, but it is not
required.

Packet Contents:

« Packet Length — Specifies the total number of bytes in the packet not including the packet length field. The Packet Length is always 12.
« Packet Type — A Packet Type of 70=0x0046 identifies the packet as a Client Request and Status Packet.

« cClient ID — This field is reserved for future use and shall be set to zero.

» Reverse Link Request — Specifies the number of bytes the client needs in the reverse link in the next sub-frame to send information to the
host.

* CRC Error Count— Indicates the number of CRC errors that have occurred since the last Client Request and Status Packet was sent by
the client. The CRC count is reset each time a Client Request and Status Packet is sent. If the actual number of CRC errors exceeds
255 then this value saturates at 255.

« Client Status — Contains a group of flags that indicate the current status of the client device.

o Bit 0 — Indicates that there has been a change in the capability of the client. This could be due to the user connecting a peripheral
device such as a microphone, keyboard, or display, or some other reason.

[1 Bit 0 = 1 — capability has changed. Examine the Client Capability Packet to determine the new client characteristics.
[ Bit 0 = 0 — capability has not changed since the last Client Capability Packet was sent.

o Bit 1 — Indicates that the client device has detected an error in processing a packet since the last Client Capability Packet was sent.
Implementation of this bit is optional in the client device. Additional information about the error may be provided via other means, such
as the Client Error Report Packet or via a Register Access Packet.

0 Bits [7:2] — reserved for future use and shall be set to zero.

« Client Busy Flags — Indicate that the client is performing a specific function and is not ready to accept another packet related to that
function. A bit set to one indicates that the particular function is currently being performed by the client and that the related function in the
client is busy. If the related function in the client is ready the bit shall be zero. The client shall always return a busy status (bit set to one)
for all functions that are not supported in the client.

0 Bit 0 — bitmap block transfer function is busy.

o Bit 1 — bitmap area fill function is busy.
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o Bit 2 — bitmap pattern fill function is busy.

0 Bit 3 — the graphics subsystem is busy performing an operation that requires use of the frame buffer in the client. Other graphics
functions that require use of the frame buffer may not begin until this bit is set to one.

o Bits [15:4] — reserved for future use and shall be set to one to indicate busy status in case these bits are assigned in a future version
of this standard.

* CRC - 2 bytes that contain a 16-bit CRC of all bytes in the packet including the Packet Length.

6.3.3.9. Client capability packet

Packet

Length

Packet
Type = 66

cClient ID

Protocol
Version

Min Protocol
ersion

Pre-calibration
Data Rate Capability

Interface Type
Capability

2 bytes 2 bytes

2 bytes 2 bytes

2 bytes

2 bytes

1 byte

Number of
Alt Displays

Post-calibration
Data Rate Capability

Display Window
Width

Display Window
Height

Color Map

Bitmap Width Size

Bitmap Height

1 byte 2 bytes 2 bytes 2 bytes 2 bytes 2 bytes 4 bytes

Color Map
RGB Width

Monochrome
Capability

Y CbCr
Capability

- Bayer
RGB Capability Reserved 1 Capabilty Reserved 2

2 bytes 2 bytes 1 byte 1 byte 2 bytes 2 bytes 2 bytes

Client Feature
Capability

Max Video
Frame Rate

Min Video
Frame Rate

1 byte

Min Sub-frame
rate

Audio Channel
Capability

Audio Sample Rate

Audio Buffer Depth Capability

4 bytes 1 byte 2 bytes 2 bytes 2 bytes 2 bytes

Audio Sample
Resolution

Mic Sample
Resolution

Mic Sample
Rate Capability

Keyboard Data
Format

Pointing Device
Data Format

Mir
Name

Content Protection
Type

1 byte 1 byte 2 bytes 1 byte 1 byte 2 bytes 2 bytes

Product
Code

Week of
Mifr

Serial
Number

Year of

Reserved 3 Mir

CRC

2 byles 2 bytes 4 bytes 1 byte 1 byte 2 bytes

Figure 6.3.3.9.1 Client capability packet format

The host needs to know the capability of the client so'it can configure the host-to-client link in an optimum manner. It is recommended that
the client send a Client Capability Packet to the host after forward link synchronization is acquired, and it is required when requested by the
host via the Reverse Link Flags in the Reverse Link Encapsulation Packet. The Client Capability Packet is required to inform the host of the
capabilities of the client. For External Mode every host shall be able to receive this packet, and every client shall be able to send this
packet. Implementation of this packet is‘optional for Internal Mode.

Packet Contents:

« Packet Length — Specifies the total number of bytes in the packet not including the packet length field.

« Packet Type — A Packet Type of 66=0x0042 identifies the packet as a Client Capability Packet.

« cClient ID —This field is reserved for future use and shall be set to zero.

« Protocol Version — Specifies the protocol version used by the client. The present protocol version shall be set to 2.

« Minimum Protocol Version — Specifies the minimum protocol version that the client can interpret. Zero is an invalid value.

 Pre-Calibration Data Rate Capability — Specifies the maximum data rate the client can receive on each data pair on the forward MDDI link
prior to performing forward link skew calibration. The rate is specified as the number of million bits per second (Mbps).

« Interface Type Capability — Specifies the interface types that are supported on the forward and reverse links. A bit set to 1 indicates that
the specified interface type is supported, and a bit set to 0 indicates that the specified type is not supported. All hosts and clients shall
support at least Type 1 on the forward and reverse link. It is not required to support a contiguous range of interface types. For example, it
is valid to support only Type 1 and Type 3, and not Type 2 and Type 4. The forward and reverse links are not required to operate with the
same interface type except when the link comes out of hibernation where both forward and reverse shall operate in Type 1 mode.

o Bit 0 — Client can function in Type 2 (2-bit) mode on the forward link.
o Bit 1 — Client can function in Type 3 (4-bit) mode on the forward link.

o Bit 2 — Client can function in Type 4 (8-bit) mode on the forward link.
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o Bit 3 — Client can function in Type 2 (2-bit) mode on the reverse link.
0 Bit 4 — Client can function in Type 3 (4-bit) mode on the reverse link.
o0 Bit 5 — Client can function in Type 4 (8-bit) mode on the reverse link.
o Bits [7:6] are reserved and shall be set to zero.
* Number of Alt Displays — Specifies the number of alternate displays supported by the MDDI client. This value is zero in OTM8009A.

« Post-Calibration Data Rate Capability — Specifies the maximum data rate the client can receive on each data pair on the forward MDDI
link after performing forward link skew calibration. The rate is specified as the number of million bits per second (Mbps). If the client
device does not support the Forward Link Skew Calibration Packet then this field shall be set to zero.

« Bitmap Width — Specifies the width of the bitmap expressed as a number of pixels.
« Bitmap Height — Specifies the height of the bitmap expressed as a number of pixels.

« Display Window Width — Specifies the width of the display window expressed as a number of pixels. Often this will have the same value
as the Bitmap Width.

« Display Window Height — Specifies the height of the display window expressed as a number of pixels. Often this will have the same value
as the Bitmap Height.

« Color Map Size — Specifies the maximum number of table items that exist in the ‘color map table in the client. OTM8009A cannot use the
color map format then this value is zero.

 Color Map RGB Width — Specifies the number of bits of the red, green, and blue color components that can be displayed in the color map
(palette) display mode. OTM8009A cannot use the color map (palette) format then this value is zero.

* RGB Capability — Specifies the number of bits of resolution that can be displayed in RGB format. If the client cannot use the RGB format
then this value is zero. The RGB Capability word is composed of three separate unsigned values:

o Bits [3:0] define the maximum number of bits of blue (the blue intensity) in each pixel.

o Bits [7:4] define the maximum number of bits of green (the green intensity) in each pixel.

o Bits [11:8] define the maximum number of bits of red (the red intensity) in each pixel.

o0 Bits [13:12] are reserved for future use and shall be set to zero.

0 Bit 14 is equal to zero this indicates that the client cannot accept RGB pixel data in unpacked format.

o0 Bit 15 when set to one indicates that the client can accept RGB pixel data in packed format. If bit 15 is equal to zero this indicates that
the client cannot accept RGB pixel data in packed format.

» Monochrome Capability —Specifies the parameter of monochrome format. OTM8009A cannot use this format then the value is zero.
* Reserved 1 — 1 byte that contains an 8-bit unsigned integer that is reserved for future use. All bits in this field shall be set to zero.
* Y Cb Cr Capability — Specifies the parameter of Y Cb Cr.format. OTM8009A cannot use the Y Cb Cr format then this value is zero.
« Bayer Capability — Specifies the parameter of Bayer format. OTM8009A cannot use the Bayer format then this value is zero.
» Reserved 2 — 2 bytes that contain a 16-bit unsigned integer that is reserved for future use. All bits in this field shall be set to zero.
« Client Feature Capability Indicators — Contains a set of flags that indicate the whether specific features in the client are supported.
A bit set to.one indicates the capability is supported, and a bit set to zero indicates the capability is not supported.

o Bit 0 — the Bitmap Block Transfer Packet (packet type 71) is supported

o Bit 1 — the Bitmap Area Fill Packet (packet type 72) is supported.

0 Bit 2 — the Bitmap Pattern Fill Packet (packet type 73) is supported.

o0 Bit 3 — the Read Frame Buffer Packet (packet type 74) is supported.

o0 Bit 4 — the client has the capability to support the Transparent Color and Mask Setup Packet.

0 Bit 5 — the client can accept audio data in unpacked format.

o Bit 6 — the client can accept audio data in packed format.

o Bit 7 — the client can send a reverse-link video stream from a camera.

o Bit 8 —the client has the ability to receive a full line of pixel data.

o Bit 9 — the client has the ability to respond to the Display Power State Packet.

0 Bit 10 — the client has the ability to support display power state 01.
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o Bit 11 — the client is communicating with a pointing device and can send and receive Pointing Device Data Packets.
0 Bit 12 — the client is communicating with a keyboard and can send and receive Keyboard Data Packets.
o Bit 13 — the client has the ability to set one or more audio or video parameters by supporting the VCP Feature packets.
o Bit 14 — the client has the ability to write pixel data into the offline display frame buffer.
0 Bit 15 — the client has the ability to write pixel data into only the display frame buffer currently being used to refresh the display image.
0 Bit 16 — the client has the ability to write pixel data from a single Video Stream Packet into all display frame buffers.
0 Bit 17 — the client has the ability to respond to the Request Specific Status Packet.
0 Bit 18 — the client has the ability to respond to the Round-Trip Delay Measurement Packet.
0 Bit 19 — the client has the ability to respond to the Forward Link Skew Calibration Packet.
0 Bit 20 — the client has the ability to interpret the Request Specific Status Packet and respond with the Valid Status Reply List Packet.
o Bit 21 — the client has the ability to use the Raster Operation field of the Bitmap Block Transfer Packet (packet type 71).
0 Bit 22 — the client has the ability to respond to the Register Access Packet
o Bits [31:23] — reserved for future use, shall be set to zero.
* Maximum Video Frame Rate Capability — Specifies the maximum video frame update capability of the client in frames per second. The
host may choose to update the image at a rate less than or equal to the value specified in this field.
« Minimum Video Frame Rate Capability — Specifies the minimum video frame update capability of the client in frames per second.
* Minimum Sub-frame Rate — Specifies the minimum sub-frame rate in frames per second.
« Audio Buffer Depth — OTM8009A can not support Audio function then. this value is zero.
« Audio Channel Capability — OTM8009A can not support Audio function then this value is zero.
» Audio Sample Rate Capability (forward link) — OTM8009A can not support Audio function then this value is zero.
» Audio Sample Resolution (forward link) — OTM8009A can not support Audio function then this value is zero.
* Mic Audio Sample Resolution (reverse link) — OTM8009A can not support Audio function then this value is zero.
* Mic Sample Rate Capability (reverse link) — OTM8009A can not support Audio function then this value is zero.
» Keyboard Data Format — OTM8009A can not support Audio function then this value is zero.
« Pointing Device Data Format — OTM8009A can not support Audio function then this value is zero.
» Content Protection Type — OTMB8009A can not support Audio function then this value is zero.

« Mfr Name — 2 bytes that form a 16-bit value that contains the EISA 3-character ID of the manufacturer, packed into three 5-bit characters
in the same manner as in the VESA EDID specification. The character ‘A’ is represented as 00001 binary, the character ‘Z’ is represented
as 11010 binary, and all letters between ‘A’ and ‘Z' are represented as sequential binary values that correspond to the alphabetic
sequence between ‘A’ and ‘Z’. The most significant bit of the Mfr Name field is unused and shall always be zero. Example: a manufacturer
represented by the string “XYZ” would have a Mfr Name value of 0x633a. If this field is not supported by the client it shall be set to zero.

* Product Code — 2 bytes that contain a 16-bit unsigned integer that contains a product code assigned by the display manufacturer. If this
field is not supported by the client it shall be set to zero.

* Reserved 3 — 2 bytes that contain a 16-bit unsigned integer that is reserved for future use.

« Serial Number — 4 bytes that contain a 32-bit unsigned integer that specifies the serial number of the display in numeric form. If this field is
not supported by the client it shall be set to zero.

« Week of Manufacture — 1 byte that contains an 8-bit unsigned integer that defines the week of manufacture of the display. This value shall
be in the range of 1 to 53 if it is supported by the client. If this field is not supported by the client it shall be set to zero.

« Year of Manufacture — 1 byte that contains an 8-bit unsigned integer that defines the year of manufacture of the display. This value is an
offset from the year 1990. Years in the range of 1991 to 2245 can be expressed by this field. Example: the year 2003 corresponds to a
Year of Manufacture value of 13. If this field is not supported by the client it shall be set to zero.

* CRC - 2 bytes that contain a 16-bit CRC of all bytes in the packet including the Packet Length.
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6.3.4. Hibernation / wake-up
6.3.4.1. Hibernation state

This IC support hibernation mode to save interface power consumption. MDDI link can enter the hibernation state quickly and wake up from
hibernation quickly. This allows the system to force MDDI link into hibernation frequently to save power consumption.

During hibernation mode, the hi-speed transmitters and receivers are disabled and the low-speed & low-power receivers are enabled in
order to detect wake-up sequence.

HOST CLIENT

OFF MDDI 5TB + OFF
- 2§ m
/ MDDI STB -
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Figure 6.3.4.1.1 MDDI transceiver / receiver state in hibernation

When the link wakes up from hibernation, the host and client exchange a sequence of pulses. These pulses can be detected using
low-speed, low-power receivers that consume only a fraction of the current of the differential receivers required to receive the signals at the
maximum link operating speed.

Either the client or the host can wake up the link; Host-initiated link wakeup and Client-initiated link wakeup.

6.3.4.2. Host-Initiated wake-upfrom Hibernation

A. Host-initiated Link Wake-up Procedure The simple case of a host-initiated wake-up is described below without contention from the client
trying to wake up at the same time. The following sequence of events is illustrated in the following figure.
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The Detailed descriptions for labeled events are as follows:

MODI_Data0

client does not drive MDDI_Data0 logic- zero level I first forward traffic

@. The host sends a Link Shutdown Packet to inform the client that the link will transition to the low- power hibernation state.

®. Following the CRC of the Link Shutdown Packet the host toggles MDDI_Stb for 64 cycles to allow processing in the client to finish
before it stops MDDI_Stb from toggling which stops the recovered clock in the client device. Also during this interval the host initially
sets MDDI_Data to a logic-zero level, and then disables the MDDI_Data output in the range of 16 to 48 MDDI_Stb cycles (including
output disable propagation delays) after the CRC. It may be desirable for the client to place its high-speed receivers for MDDI_Data and
MDDI_Stb into a low power state any time after 48 MDDI_Stb cycles after the CRC and before point 3.

®. The host enters the low-power hibernation state by disabling the MDDI_Data and MDDI_Stb drivers and by placing the host controller
into a low-power hibernation state. It is also allowable for MDDI_Stb to be driven to logic-zero level or to continue toggling during
hibernation. The client is also in the low-power hibernation state.

@. Atfter a while, the host begins the link restart sequence by enabling the MDDI_Data and MDDI_Stb driver outputs. The host drives
MDDI_Data to a logic-one level and MDDI_Stb to logic- zero level for at least the time it takes for the drivers to fully enable their outputs.
The host shall wait at least 200n sec after MDDI_Data reaches a valid logic-one level and MDDI_Stb reaches a valid logic-zero level
before driving pulses on MDDI_Stb. This gives the client sufficient time to prepare to receive high-speed pulses on MDDI_Stb. The client
first detects the wake-up pulse using a low-power differential receiver having a +125mV input offset voltage.

®. The host drivers are fully enabled and MDDI_Data is being driven to a logic-one level. The host begins to toggle MDDI_Stb in a manner
consistent with having logic-zero level on MDDI_Data for duration of 150 MDDI_Stb cycles.
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®. The host drives MDDI_Data to logic-zero level for 50 MDDI_Stb cycles. The client begins to look for the Sub-frame Header Packet after
MDDI_Data is at logic-zero level for 40 MDDI_Stb cycles.

@. The host begins to transmit data on the forward link by sending a Sub-frame Header Packet. Beginning at point 7. The MDDI host
generates MDDI_Stb based on the logic level on MDDI_Data so that proper data-strobe encoding commences from point 7.

6.3.4.3. Client-Initiated wake-up from Hibernation

B. Client-initiated Link Wake-up Procedure An example of a typical client-initiated service request event with no contention is illustrated in
the following figure

® @06 ® ® ® Q) ®

-t Hibermation —»

Link Shutdown J ! - i ’ Sub-frame
. ,l |
MDDI_Datal Pack <1ms ; —70 pulses—h-q—: 80 pulses—blq—so pulses Header Packet

&4 Stb host disables client begins link restérl_ host reponds by driwng a logic-onelevel, host drives
pulses data and stb drivers drives MDDI_Data0 I'@gh then client stops driving MODI_Data0 logic- zero level

1

The Detailed descriptions for labeled events are as follows:

last forward traffic first forward traffic

@. The host sends a Link Shutdown Packet to inform the client that the link will transition to the low-power hibernation state.

®. Following the CRC of the Link Shutdown Packet the host toggles MDDI_Stb for 64 cycles to allow processing in the client to finish
before it stops MDDI_Stb from toggling which stops the recovered clock in the client device. Also during this interval the host initially
sets MDDI_Data to a logic-zero level, and then disables the MDDI_Data output in the range of 16 to 48 MDDI_Stb cycles (including
output disable propagation delays) after the CRC. It may be desirable for the client to place its high-speed receivers for MDDI_Data and
MDDI_Stb into a low power state any time after 48 MDDI_Stb cycles after the CRC and before point 3.

®. The host enters the low-power hibernation state by disabling its MDDI_Data and MDDI_Stb driver outputs. It is also allowable for
MDDI_Stb to be driven to logic-zero level or to continue toggling during hibernation. The client is also in the low-power hibernation state.

@. After a while, the client begins the link restart sequence by enabling the MDDI_Stb receiver and also enabling an offset in its MDDI_Stb
receiver to guarantee the state of the received version of MDDI_Stb is a logical-zero level in the client before the host enables its
MDDI_Stb driver. The client will need to enable the offset in MDDI_Stb immediately before enabling its MDDI_Stb receiver to ensure
that the MDDI_Stb receiver in the client is always receiving a valid differential signal and to prevent erroneous received signals from
propagating into the client. After that, the client enables its MDDI_Data driver while driving MDDI_Data to a logic-one level. It is allowed
for MDDI_Data and MDDI_Stb to be enabled simultaneously if the time to enable the offset and enable the standard MDDI_Stb
differential receiver is less than 200n sec.

®. Within 1m sec the host recognizes the service request pulse (TE), and the host begins the link restart sequence by enabling the
MDDI_Data and MDDI_Stb driver outputs. The host drives MDDI_Data to a logic-one level and MDDI_Stb to a logical-zero level for at
least the time it takes for the drivers to fully enable their outputs. The host shall wait at least 200n sec after MDDI_Data reaches a valid
logic-one level and MDDI_Sth reaches a valid fully- driven logic-zero level before driving pulses on MDDI_Stb. This gives the client
sufficient time to prepare to receive high-speed pulses on MDDI_Stb.

®. The host begins outputting pulses on MDDI_Stb-and shall keep MDDI_Data at a logic-one level for a total duration of 150 MDDI_Stb
pulses through point 8. The host generates MDDI_Stb in a manner consistent with sending a logical-zero level on MDDI_Data. When
the client recognizes the first pulse on MDDI_Stb it shall disable the offset in its MDDI_Stb receiver.

@. The client continues to drive MDDI_Data to a logic-one level for 70 MDDI_Stb pulses, and the client disables its MDDI_Data driver at
point 7. The host continues to drive MDDI_Data to a logic-one level for duration of 80 additional MDDI_Stb pulses, and at point 8 drives
MDDI_Data to logic-zero level.

®. The host drives MDDI_Data to logic-zero level for 50 MDDI_Stb cycles. The client begins to look for the Sub- frame Header Packet after
MDDI_Data is at logic-zero level for 40 MDDI_Stb cycles.

©. After asserting MDDI_Data to logic-zero level and driving MDDI_Stb for duration of 50 MDDI_Stb pulses the host begins to transmit data
on the forward link at point 9 by sending a Sub-frame Header Packet. The client begins to look for the Sub-frame Header Packet after
MDDI_Data is at logic-zero level for 40 MDDI_Stb cycles.
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6.3.5. MDDI interface power on/off sequence

Drive State unknown Reset(OTP Load) Sleep Out(OTP Load) Normal Display(Image by display data)
T
| | | | | |
IoVDD : : : : :
| | | | | | |
| | | | | | |
| | | | | |
AVDD | | | | | |
- 1 | | | | | | | |
| | | | | | | | |
| | | | | [
RESX(XRES) | | | | | |
1 I I B I I I
| I I I | wakeup Initial | 1 |
[ : : | sequence setting Sleep Out Video stream  Display On
| | | 1 |
| | | | | |
MDDI I/F L1 I | | | | I | I I | |
T T T | | |
e gy ol & & J
FaTpTcTghl e ot £ g ! h !
I Ml Ml Bl [ I I I
MDDI I/F lanes Hibernation state Link state

Figure 6.3.51 MDDI interface Power on and shutdown recovery sequence.

Table 6.3.5.1 Power on sequence

Step Reg Data Delay command term
1 [Initial condition XRES =L
2 |Power Supply IOVDD IOVDD ON
3 Min. Oms — Max. 10ms a
4 |Power Supply AVDD IAVDD ON
5 Min. 10ms \Wait until power stable b
6 |RESX goHi XRES =H
7 Min. 10ms c
8 |RESX go Low XRES =L
9 Min. 10ms d
10 [RESX go Hi XRES =H
11 Min. 20ms OTP Load e
12 Host Wake up
Initial setting(Notel)
13 f
xxh xxh TE, PWM and other settings(user settings)
14 [11h - Sleep Out(Note2) g
15 Min. 120ms
16 Image Write(Send Video Stream Packet) (Notel) h
17 [29h - Display On

Notel: If you need the other register setting.
Note2: DSI Video signals should be send for 2 frames before Sleep Out command.
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Drive State

I0vDD

AVDD

RESX(XRES)

MDDI I/F

MDDI I/F lanes

Normal Display(Image by display data) Power Off

unknown

Display Off  Sleep In

Link shutdown

|'|'|'|'|'| I

I ]

k
|

| e

R

| |
k)
| |

k

Hibernation state

Link state

Figure 6.3.5.2 MDDI interface Power off and shutdown recovery sequence.

Table 6.3.5.2 Power off sequence

Step Reg Data Delay command term
1 28h - Display off
2 10h - Sleep In(*Note3)
3 Min. 100ms Power Off h
4 Min. Oms i
5 XRES =L
6 Min. 10ms j
IAVDD OFF
7 [Power OFF Min. Oms — Max. 10ms k
IOVDD OFF
Note3 : DSI Video signals should be send for 2 frames after Sleep In command.
© ORISE Technology Co., Ltd. 240 JUN. 14, 2012

Proprietary & Confidential

Preliminary Version 0.92




Preliminary

OTMB8009A

8 & & 5

Orise TECH

6.4. RGB Interface
The OTMB8009A support RGB interface Mode 1 and Mode 2. The interface signals as shown in table 6.4.1.
The Mode 1 and Mode 2 function is select by setting in the Command 2, please reference application note.

In RGB Mode 1, writing data to line buffer is done by PCLK and Video Data Bus (D[23:0]), when DE is high state. The external clocks
(PCLK, VS and HS) are used for internal displaying clock. So, controller must always transfer PCLK, VS and HS signal to OTM8009A.

In RGB Mode 2, back porch of Vsync is defined by VBP[5:0] of RGBPRCTR command. And back porch of Hsync is defined by HBP[5:0] of
RGBPRCTR command. Front porch of Vsync is defined by VFP[5:0] of RGBPRCTR command. And front porch of Hsync is defined by
HFP[5:0] of RGBPRCTR command.

Register for Blanking Porch setting
RGB I/F Mode | PCLK DE S HS DB[23:0] : o
(Register 0x3Bh, 2™~5" Parameters)
RGB Mode 1 Used Used Used Used Used Not Used
RGB Mode 2 Used Not Used Used Used Used Used
Symbol name Description
PCLK Pixel clock Pixel clock for capturing pixels at display interface
HS Horizontal sync Horizontal synchrohnization timing signal
VS Vertical sync Vertical synchronization timing signal
DE Data enable Data enable signal (assertion indicates valid pixels)
D[23:0], Pixel data Pixel data in 16-bit, 18-bit and 24-bit format
Table 6.4.1 The interface signals of RGB interface
6.4.1. RGB interface color mapping Format

The OTMB8009A implement a 16-bit, 18-bit and 24 bit pixel-data bus width. The selection of this pixel-data bus width is VIPF [3:0] in the
command (3Ah). The interface color mapping of RGB interface are given in Table 6.4.1.1

Table 6.4.1.1 The interface color mapping of DPI interface

24 bits configuration
VIPF[3:0] = 0111

18 bits configuration
VIPF[3:0] = 0110
Not used
Not used
Not used
D20 Not used
D19 Not used
D18 Not used
D17
D16
D15 Not used
D14 Not used
D13
D12
D11
D10
D9
D8
D7 Not used
D6 Not used
D5 Not used
D4
D3
D2
D1
DO

16 bits configuration
VIPF[3:0] = 0101
Not used
Not used
Not used

Pad name

D23
D22
D21
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6.4.2. RGB timing parameter

In the RGB interface, the frame is transmitted from the host processor to a display module as a sequence of pixels, with each horizontal
line of the image data sent as a group of consecutive pixels.

Vsync (VS) indicates the beginning of each frame of the displayed image.
Hsync (HS) signals the beginning of each horizontal line of pixels.

Each pixel value (16-, 18-, or 24-bit data) is transferred from the host processor to the display module during one pixel period. The rising
edge of PCLK is used by the display module to capture pixel data.

Since PCLK runs continuously, control signal DE is required to indicate when valid pixel data is being transmitted on the pixel data
signals.

Hsync HBP HAdr HFP

1 pid »

| i |
Vsync I =
' . . |
A (Vsync + VBP) - Vertical interval when no valid ! -ET T
display data is transferred from host to display P < :IE
VBP 1 1 E— (]
1 [
v i P N
Y VIR 0 3
o n
(Hsync + HBP) — = =
Horizontal =5
interval when no (VAdr + HAdr) - Period S 3
VAdr valid display data when valid display data are Tz
is sent from host o 5
to ffEpiy transferred from host to @ 3
display module g 3
20

e > =7

T 5
2 &

VFP VFP - Vertical interval when no valid display - S

data is transferred from host to display i
Figure 6.4.2.1 define timing parameter for RGB operation.
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Table 6.4.2.1 provide the timing parameter for support display resolution.

480 horizontal x 800 vertical display timing parameter

Preliminary

OTMB8009A

Item Symbol Condition Vin Slpetzli_;ingionl Max Unit
Vertical Timing
Vertical cycle period Tvp 832 HS
Vertical low pulse width Tvs 1 10 63 HS
Vertical front porch Tver 4 16 63 HS
Vertical back porch Tvep 3 15 63 HS
Vertical blanking period TveL Tvs+Tvep+ Tvrp 8 32 128 HS
Vertical active area Tvoisp 800 HS
Vertical refresh rate TVRR Frame rate - 60.0 - Hz
Horizontal Timing
Horizontal cycle period Tup 520 522 1024 PCLK
Horizontal low pulse width Tus 2 2 63 PCLK
Horizontal front porch Turp 18 20 255 PCLK
Horizontal back porch Thep 20 20 255 PCLK
Horizontal blanking period Tuet | Tus+ Thee+ Thee 40 42 1024 PCLK
Horizontal active area Thoisp 480 PCLK

freikeve 24 26.37 30.74 MHz

480 horizontal x 854 vertical display timing parameter

Item Symbol Condition Min Spe(zli_l;ingion Max Unit
Vertical Timing
Vertical cycle period Tvp 886 HS
Vertical low pulse width Tvs 1 10 63 HS
Vertical front porch Tvep 4 16 63 HS
Vertical back porch Tyep 3 15 63 HS
Vertical blanking period TueL Tus+ Tvep + Tvep 8 32 128 HS
Vertical active area Tvoise 854 HS
Vertical refresh rate TVRR Frame rate - 60.0 - Hz
Horizontal Timing
Horizontal cycle period Thp 520 522 1024 PCLK
Horizontal low pulse width Tus 2 2 63 PCLK
Horizontal front porch Ture 18 20 255 PCLK
Horizontal back porch Ther 20 20 255 PCLK
Horizontal blanking period Tust | Tus+ Tuse+ Thre 40 42 1024 PCLK
Horizontal active area Thoisp 480 PCLK

frcLkeve 25.7 28.06 30.74 MHz
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480 horizontal x 864 vertical display timing parameter
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Item Symbol Condition Vin Slpetzli_;ingionl Max Unit
Vertical Timing
Vertical cycle period Tvp 896 HS
Vertical low pulse width Tvs 1 10 63 HS
Vertical front porch Tver 4 16 63 HS
Vertical back porch Tvep 3 15 63 HS
Vertical blanking period TveL Tvs+Tvep+ Tvrp 8 32 128 HS
Vertical active area Tvoisp 864 HS
Vertical refresh rate TVRR Frame rate - 60.0 - Hz
Horizontal Timing
Horizontal cycle period Tup 520 522 1024 PCLK
Horizontal low pulse width Tus 2 2 63 PCLK
Horizontal front porch Turp 18 20 255 PCLK
Horizontal back porch Thep 20 20 255 PCLK
Horizontal blanking period Tuet | Tus+ Thee+ Thee 40 42 1024 PCLK
Horizontal active area Thoisp 480 PCLK

freikeve 26 28.38 30.74 MHz

480 horizontal x 720 vertical display timing parameter

Item Symbol Condition Vin Spe(zli_l;i;zfion Max Unit
Vertical Timing
Vertical cycle period Tvp 752 HS
Vertical low pulse width Tvs 1 10 63 HS
Vertical front porch Tvep 4 16 63 HS
Vertical back porch Tyep 3 15 63 HS
Vertical blanking period TueL Tus+ Tvep + Tvep 8 32 128 HS
Vertical active area Tvoisp 720 HS
Vertical refresh rate TVRR Frame rate - 60.0 - Hz
Horizontal Timing
Horizontal cycle period Tup 520 522 1024 PCLK
Harizontal low pulse width Tus 2 2 63 PCLK
Horizontal front porch Tuep 18 20 255 PCLK
Horizontal back porch Thep 20 20 255 PCLK
Horizontal blanking period Tuer | Tus+ Trep+ Ture 40 42 1024 PCLK
Horizontal active area Thoisp 480 PCLK

frcLkeve 21.8 23.87 25.8 MHz
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480 horizontal x 480 vertical display timing parameter

Item Symbol Condition Vin Slpetzli_;ingionl Max Unit
Vertical Timing
Vertical cycle period Tvp 512 HS
Vertical low pulse width Tvs 1 10 63 HS
Vertical front porch Tver 4 16 63 HS
Vertical back porch Tvep 3 15 63 HS
Vertical blanking period TveL Tvs+Tvep+ Tvrp 8 32 128 HS
Vertical active area Tvoisp 480 HS
Vertical refresh rate TVRR Frame rate - 60.0 - Hz
Horizontal Timing
Horizontal cycle period Tup 520 522 1024 PCLK
Horizontal low pulse width Tus 2 2 63 PCLK
Horizontal front porch Turp 18 20 255 PCLK
Horizontal back porch Thep 20 20 255 PCLK
Horizontal blanking period Tuet | Tus+ Thee+ Thee 40 42 1024 PCLK
Horizontal active area Thoisp 480 PCLK

frcLkeve 14.9 16.35 25.8 MHz

480 horizontal x 360 vertical display timing parameter

Item Symbol Condition Vin Slpe(zli_l;i;zfiori Max Unit
Vertical Timing
Vertical cycle period Tvp 392 HS
Vertical low pulse width Tvs 1 10 63 HS
Vertical front porch Tvep 4 16 63 HS
Vertical back porch Tyep 3 15 63 HS
Vertical blanking period TueL Tus+ Tvep + Tvep 8 32 128 HS
Vertical active area Tvoisp 360 HS
Vertical refresh rate TVRR Frame rate - 60.0 - Hz
Horizontal Timing
Horizontal cycle period Tup 520 522 1024 PCLK
Harizontal low pulse width Tus 2 2 63 PCLK
Horizontal front porch Tuep 18 20 255 PCLK
Horizontal back porch Thep 20 20 255 PCLK
Horizontal blanking period Tuer | Tus+ Trep+ Ture 40 42 1024 PCLK
Horizontal active area Thoisp 480 PCLK

frcLkeve 11.5 12.59 25.8 MHz
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6.4.3. RGB interface power on/off sequence

The RGB interface control the normal/shutdown mode by the Sleep-out signal, the on/off sequence as shown in figure as follow.

]
VDD :
VDDI a
:< Te-sLrout »!
Sleep-out !
—

PCLK V

L]
< Tciksirour

Hayne | IR
]
1 ae- ae-
Vsync / E Ist y 4
Display :4 ! Tstpout-Lop >: :
voltage : ! /l/ :
P
. ! TSLPOUT-ON [
Display : OFF <):||:{> ON

Figure 6.4.3.1 RGB interface Power on and shutdown recovery sequence.

TOFF-VDD

VDD
VDDI TsLpout-oFF :l 5\
:
(]
1
AN
1

}
>

Sleep-out \'\
|

PCLK

Vsync 1st § | v :\
Display '
voltage i\

Display ON <———> OFF

Figure 6.4.3.2 RGB interface Power off and shutdown sequence

Table 6.4.3.3 480 horizontal x 800 vertical display timing parameter

Parameters Symbols Min. Typ Max. Unit
Voo/Vopi-0n to rising edge of Sleep-out Te-sLPouUT 5 10 - ms
PCLK input to the rising edge of Sleep-out ITcLk-sLPOUT 1 - - PCLK
Rising edge of Sleep-out to display voltage ready ITsLpouT-LCD - 3 - Frame
Rising edge of Sleep-out to display on ITsLpouT-ON - 2 - Frame
Falling edge of Sleep-out to display off TsLPoUT-OFF - 5 - Frame
|nput-Signa|-Off- to VDD/VDD|'Oﬁ IToFF-vDD 0 1 - us
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6.5. MPU-Series Parallel Interface

The MCU uses a 28-wires 24-data parallel interface. The chip-select CSX(active low) enables and disables the parallel interface. RESX
(active low) is an external reset signal. WRX is the parallel data write, RDX is the parallel data read and D[23:0] is parallel data.

The Graphics Controller Chip reads the data at the rising edge of WRX signal. The D/CX is the data/command flag. When D/CX="1", D[23:0]
bits are display RAM data or command parameters. When D/CX="0", D[23:0] bits are commands.

The 8080-series bi-directional interface can be used for communication between the micro controller and LCD driver chip. The selection of
this interface is done when IM[3:0] = 0b0000.

6.5.1. Write cycle sequence

The write cycle means that the host writes information (command or/and data) to the display via the interface. Each write cycle (WRX
high-low-high sequence) consists of 3 control (DCX, RDX, WRX) and data signals (DB[23:0]). DCX bit.is a control signal, which tells if the
data is a command or a data. The data signals are the command if the control signal is low (='0") and vice versa it is data (='1").

The host starts to The display writes  The host stops to
output DB[23:0] lines DB[23:0] lines when output DB[23:0]
when there is a there is a rising lines
falling edge of the edge of the WRX

Fig. 6.5.1.1 8080-Series WRX Protocol

Note: WRX is an unsynchronized signal (It can be stopped)
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1-byte 2-byte N-byte command

DB[23:0] >®< CMD >\ CMD >< PA; > CMD >< PA; o >< PAN.2 >< PAN1 >

7N
e

Ve VAV VAV
DB[23:0] >®< CMD >< CMD >< PA; >< CMD >< PA; N >< PAN-2 >< PAN-1 >< P

[;'3?%] >®< CMD >/ CMD >< PA1 CMD >< PA1 o >< PAN-2 >< PAN-1 >< P

Driver Hi-Z
0301 ‘== hemim e

CMD: Write command code

PA: Parameter or RAM data Signal on DB[23:0], DCX. RIWX

pins during CSX="1" are ignored
Fig. 6.5.1.2 8080-Series parallel bus protocol, Write to register or display RAM

6.5.2. Read cycle sequence

The read cycle (RDX high-low-high sequence) means that the host reads information from display via interface. The display sends data
(DB[23:0]) to the host when there is a falling edge of RDX and the host reads data when there is a rising edge of RDX.

RDX

The display starts to The hostreads  The display stops
control DB[23:0] lines DB[23:0] lines when to control DB[23:0]
when there is a there is a rising
falling edge of the edge of RDX

Fig. 6.5.2.1 8080-Series RDX Protocol

Note: RDX is an unsynchronized signal (It can be stopped)
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Read Read displav RAM data
PPN Cow X om X ea oo X om W ama X X ama X [
RESX
CSX /_
oex _\_J o
X /Y WA N\ NS
WRX

DB[23:0] >®\ cvp X oM X PA )

Host [23:0] >® >_ HZ .
Host to LCD cMD

Driver [23:0] . Hi-Z _ - .
Driver [23:] (Com X _Pa )

CMD: Write command code
PA: Parameter or RAM data
DM: Dummy

Signal on DB[23:0], DCX.

R/WX, E pins during CSX="1"’

are ignored

Fig. 6.5.2.2 8080-Series parallel bus protocol, Read data from register or display RAM
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6.5.3.

MPU mode color coding

Color coding uses a red [R], green [G] and blue [B] additive color mixing method. R, G and B are used for each color data index in the

following sections.

6.5.3.1. 8-bit Interface color coding
BUS COLOR D7 D& D5 D4 D3 D2 Dl DO
444
565
g
666
888
D/CX
WRX
S N Y N
D7 Bit7 E R1.Bit3 B1.Bit3 - G2Bit3 >
D6 Bit6 | R1812 >—B1812 <Gz,§;;g>—
D5 Bit5 = R1Bit1, B1.5ii1 G2.Bit1 >
D4 Bit4 R1mg>——<a1w§m>ik<sz,§m>—
D3 Bit3 ; 6183 >H< ReBiz >—< B2BE -
D2 Bit2 N CD i(Ramg)—@—
D1 Bit1 L Gram Rz,gmf
Do Bitd : G1,§ng>~f—<R2,gm>—<Bz,gm>—
+ Pixeln i Pixel n+1 . X . . .
------------- ! 12-bits/pixel (R 4-bit, G 4-bit, B 4-bit), 4,096 Colors
DICX
WRX
S SN LA TS
D7 Bit7 RA1Bitd G1.8it2 <R2. B‘rta)—(sz@ij,g}—
D6 Bit6 R1BIt3 G1.81 —{RZ@L;@>—<G2@U;1>~—
D5 BitS R1,@[§@>—<G1,@1§Q - Rz,,@;mg)—<sz,@u‘,g L
D4 Bit4 R1m1>——@1,§m - Rz,@m>—<52,arm L
D3 Bit3 R1,Bit0 81813 < R2.Bn0 >—B2.BI3 >+
D2 Bit2 G1.Bit5 B1.Bit2 GZ,Bnﬁ>—<EZ,m,‘g L
D1 Bit1 G1.BI14 B1BI1 < G2 B4 B2 Bi1 -
Do Bit0 G163 81,810 >--[< G2.813 B2,Bi0 >
Pixel n Pixel n1 16-bits/pixel (R 5-bit, G 6-bit, B 5-bit), 65,536 Colors
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DICX

WRX

D7
D6
D5
D4
D3
D2
D1
DO

DICX

WRX

D7
D6
D5
D4
D3
D2
D1
Do

IS N NS N e

Bit7 RA1.Bit5 G1,Bil5. B1.Bit3 < R2.Bitg
Bit6 R1.Bit4 G1.Bit4 B1.Bitd >—— R2.Bit4
Bits R1.Bit3 G183 B1.Bit3 < R2.Bit3
Bitd RA1.Bit2 G1,Bit2. B1.Bit2 ¢ R2 Bit2
Bit3 RA1Bit], G1.Bit], BA.Bit] - R2.Bit]
Bit2 R1.Bit0 G1.Bitd. B1.Bitd >4~ R2,Bit0
Bit1 i
Bit0 |
Pixeln Pixel n+1

18-bits/pixel (R 6-bit, G 6-bit, B 6-bit), 262,144 Colors

AN S S

Bit7 R1, Bit7 G1. Bit7 BA1. Bit? > R2, Bit7

Bit6 R1, Bit6 G1, Bit6 B1, Bit6 > R2, Bit6

Bit5 R1Bit3 G1,Bit5 B1,Bits > R2,Bit5

Bitd R1,Bitd G1,Bit4, B1,Bit4 - R2,Bita

Bit3 R1Bit3 G1,Bit3 B1.Bit3 " R2Bit3

Bit2 R1Bit2 G1.5i12 B1.Bit2 > R2Bit2

Bit1 R1.Bit1 G1,Bit1 51@'11,1}_ R2.Bit],

Bit0 R1Bit) G1,Bi10 B1,Bitd < R2.Bitd
Pixeln Pixel n+1

24-bits/pixel (R 8-bit, G 8-bit, B 8-bit), 16,777,216 Colors
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16-bit Interface color coding

G emn g
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6.5.3.2.

R e

O e

12-bits/pixel (R 4-bit, G 4-bit, B 4-bit), 4,096 Colors
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16-bits/pixel (R 5-bit, G 6-bit, B 5-bit), 65,536 Colors
252

NN TTIIILL 1] RS TTTTITTITITTINE
ML B AMe
X SRR Y ORI

W Wmmmuﬂm967654
S & &6 o oo 000 o000 o000

D/CX
D9
D&
D7
D6
D5
D4
D3
D2
D1
Do

DICX

[ S s R N
o o o o o o

444
565
666 OPTL
666 OPT2
888 OPTL
888 OPT2
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DiCX

WRX

D15
D14
D13
D12
D11
D10
D3
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18-bits/pixel (R 6-bit, G 6-bit, B 6-bit), 262,144 Colors (DBIFMT = 0)

18-bits/pixel (R 6-bit, G 6-bit, B 6-bit), 262,144 Colors (DBIFMT = 1)
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6.5.3.3. 24-bit Interface color coding
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24-bits/pixel (R 8-bit, G 8-bit, B 8-bit), 16,777,216 Colors (DBIFMT = 0)

24-bits/pixel (R 8-bit, G 8-bit, B 8-bit), 16,777,216 Colors (DBIFMT = 1)
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6.6. I’C-Bus Interface
6.6.1. Characteristics of I°C-bus

The I’C-bus is for bi-directional, two-line communication between different ICs or modules. The two lines compose of a serial data line
(SDA) and a serial clock line (SCL). Both lines must be connected to a positive supply via a pull-up resistor. Data transfer may be initiated
only when the bus is not busy.

6.6.1.1.

(1) Transmitter: the device which sends the data to the bus

System configuration (see figure 6.6.1.1)

(2) Receiver: the device which receives the data from the bus

(3) Master: the device which initiates a transfer, generates clock signals and terminates a transfer

(4) Slave: the device addressed by a master

(5) Multi-Master: more than one master attempts to control the bus at the same time without corrupting the message

(6) Arbitration: procedure to ensure that, if more than one master simultaneously tries to control the bus, only one is allowed to do so and
the message is not corrupted.

(7) Synchronization: procedure to synchronize the clock signals of two or more devices.

MASTER SLAVE MASTER
TRANSMITTER/ RES(IZ_éI\\//iR TRANSMITTER/ TRXAI\’IASSI\]I—II?I'BI'ER TRANSMITTER/
RECEIVER RECEIVER RECEIVER
SDA
SCL

Figure 6.6.1.1 System configuration

6.6.1.2. Bit transfer (See Figure 6.6.1.2)

One data bit is transferred during each clock pulse. The data on SDA line must remain stabilized during the HIGH period of the clock pulse.
As changes in the data line at this time will be interpreted as a control signal.

SDA ><
SCL \

data line change
stable; of data
data valid allowed

Figure 6.6.1.2 Bit transfer.
6.6.1.3. START and STOP conditions (See Figure 6.6.1.3)

Both data and clock lines remain HIGH when the bus is not busy. A HIGH-to-LOW transition on the data line, while the clock is HIGH, is
defined as the START condition (S). A LOW-to-HIGH transition on the data line is defined as the STOP condition (P) while the clock is
HIGH.
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scL / \ scL
S P

START condition STOP condition

Figure 6.6.1.3 Definition of START and STOP conditions.

6.6.1.4. Acknowledgment (See Figure 6.6.1.4)

Each bit in a byte (8 bits) is followed by an acknowledgment bit. The acknowledgment bit is a HIGH signal placed on the bus by the
transmitter during the master generating an extra acknowledgment related clock pulse.

An addressed slave receiver must generate an acknowledgment after the reception of each byte. Also a master receiver must generate
an acknowledgment after the reception of each byte that has been clocked out of the slave transmitter.

The acknowledged device must pull-down the SDA line during the acknowledgment clock pulse, so that the SDA line remains LOW during
the HIGH period of the acknowledgment related clock pulse (setup and hold times must be considered).

A master receiver must signal an end of data to the transmitter by not generating an acknowledgment on the last byte that has been
clocked out of the slave. In this event, the transmitter must leave the data line HIGH to enable the master to generate a stop condition.

DATA OUTPUT

BY TRANSMITTER | >< ><

DATA OUTPUT not acknowledge —a
BY RECEIVER

acknowledge -

SCL FROM

MASTER : ; N N
S T

START clock pulse for
condition acknowledgement

Figure 6.6.1.4 Acknowledgement on the I°C-bus.

6.6.2.  I°C-bus protocol

Before any data is transmitted on the 1°C-bus, the device to respond is addressed first. Two 7-bit slave addresses (10011xx) are reserved
for the OTM8009A. The least significant bit of the slave address is set by connecting the input 12C_SA[1:0].

12C_SAl I2C_SAO0 |[Slave address Notes
0 0 1001100
0 1 1001101 [other slave address are
1 0 1001110 |reversed for other IC.
1 1 1001111

Table 6.6.2.1 Reserve address for OTM8009A.
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6.6.2.1. I°C-bus Write Instruction and parameter

OTMB8009A supports register write sequence via 12C-bus transfer. The detail transference sequences are illustrated and described as
below.

(1) Data transfers for register writing follow the format is shown in Figure 6.6.2.1.

(2) After the START condition (Str), a slave address is sent. R/W bit is setting to "zero" for WRITE.

(3) The slave issues an ACK to master.

(4) 16 bits register high byte address transfer first. Then transfer the register low byte address.

(5) 16 bits register high byte data of parameter transfer first. Then transfer the register low byte data parameter .

(6) A data transfer is always terminated by a STOP condition.

Writs Instruction 76 5 4321 0 776 5 4 321 0] |7 o
N s|o7 06 05 o4 03 02 DI o0 Jas o7 06 05 o4 03 o2 o1 coleed o7 m o5 n [. | : = !
(No parameter} ID{ED 1001 bxx R Esstruction Address{]

Wirite Instruction 7.6 5 4.3, 2.1.0

su|o7 06 05 o4 p3o2 D1 0O
+1 Parameter ID{ED)=1001 bxx R

T 6 5 4 32 1,0 7T 6 5 4 3 2 1 0 7 & 3 4 3 2 i ']
A D7 D6 DS C 3 D2 DI DOJACK D7 D6 DS 04 D2 02 DI DOjackl o7 =] o5 04 D3 b2 DI DO |Ack
Instruction Instruction Address(74) O Foliil(iss) W

Figure 6.6.2.1 I°C write stream for write command

6.6.2.2. I°C-bus Write GRAM

witegram | 700 n T 0
aoge Color || e | | e

D100 Lax
Write GRAM | _
65536 Color )

Wike GRAM . |03 s e G os e 0 0o ralon e os ov 02 2 o
262N Color IE0)=A00 ez B Eakucton Ao =30 o 308
Write GRAN
16./M Color

Write GRAM e
8 Color mode 1 i e

A |=100] Lyx
Wiie GRAM | 700 E S
& Color mode 2 Inie) |ro||u

Figure 6.6.2.2 Color format and 1°C write stream

Note :

(1) 4096 color : 3 bytes = 2 pixels

(2) 65536 color: 2 bytes = 1 pixel

(3) 262K color: 3bytes = 1 pixel

(4) 16.7M color: 3bytes = 1 pixel

(5) 8 color(idle mode): 1 byte = 2 pixel

6.6.2.3. IZC-bus read

Read Instruction 4 3 2 1 0 675, 473,21 0 7 6 5 4 3 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Sir D’ us DS D4 D3 D2DI| DO |Ac D7 D6 DS D4 D3 D2 DI DOfAch Dr Db Di D4 DJ DZ D1 D(l End | Sw | D7 D6 DS D4 D3 uz Dl D(J Ack Dr D6 DS D4 D3 D2 DI DO JAck| D7 D6 DS D4 D3 D2 DI DO |Ack|End
+1 Parameter ID[E:0]=1001 1 W Inst ddress[15:8] Instruction Address[7:0] ID[6:0}=1001 Lxx Parameter1[7:0) Parameter2[7:0]
7 6 5 4.3 2 110 765432\[)’,‘< o 7 6 5 4 3 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Read GRAM  |sir|D7 D6 D5 D4 D3 D2 DI D0 fack D7 v)e DS D4 D3 m nv m,x D7 D6 DS m m w DI DO End | St | D7 D6 DS D4 D3 w nv m M D7 D6 DS D4 D3 D2 DI DO |Ack| D7 D6 DS D4 D3 D2 DI DO | Ack [se—)y
ID[6:0]=1001 Ixx. W Instruction Address = Instruction Address[7:0] = 00h ID[6:0]=10011xx Dummy[15:8] Dummy(7:0]
dummy | dummy
dummy dummy
7 6 5 4 3 2 1 0 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
D7 D6 DS D4 D3 D2 DI DO | Ack U’ D6 D5 D4 D3 D2 DI DO | Ack| D7 D6 DS D4 D3 D2 DI DO | Ack|End
Data[7:0] Data[7:0] Data[7:0]
262K color
16.7M color
H 2
Figure 6.6.2.3 Color format and 1°C read stream
Note : OTM8009A only support 16.7M / 262K color for GRAM read back.
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6.7. Serial interface (SPI)

The selection of this interface is done by set IM2 / IM1 / IMO = 011. And select IM3 = 0 or 1 to decide the trigger edge of serial
clock (SCL) is rising edge or falling edge. The serial interface is used to communication between the micro controller and the LCD
driver chip. It contains CSX (chip select), SCL (serial clock), SDI (serial data input) and SDO (serial data output). Serial clock
(SCL) is used for interface with MPU only, so it can be stopped when no communication is necessary. If the host places the SDI
line into high-impedance state during the read intervals, then the SDI and SDO can be tied together.

6.7.1. SPI Write Mode

The write mode of the interface means the micro controller writes commands and data to the OTM8009A. The serial interface is
initialized when CSX is high. In this state, SCL clock pulse or SDI data have no effect. A falling edge on CSX enables the serial
interface and indicates the start of data transmission.

When CSX is high, SCL clock is ignored. During the high time of CSX the serial interface is initialized. At the falling CSX edge,
SCL can be high or low (See Figure 6.7.1.1). SDI/ SDO is sampled at the rising edge of SCL. R/W indicates, whether the byte is read
command (R/W ="1") or write command (R/W ='0"). It is sampled when first rising SCL edge. |f CSX stays low after the last bit of

command/data byte, the serial interface expects the R/W bit of the next byte at the next rising edge of SCL.

Csx¥ 15t transmit.

SCL
DY EYEYEY SV EY DT B D)

e T AT

O DOV EYEY EY RV DD DD

RW DCX HL -+ index[70] ———

CSX

3" transmit.

SCL
{0 AR X 0K ¢ ot s ot ot o oo oo

RW DCX HL

-4—— parameter[70] ——

Figure 6.7.1.1 SPI Protocol for register write mode
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= ] F

SCL
o —— X E =) )

RW DCX HL

index[15:8]

RAM_Write Command
C8X _‘
o OO EmEEEEE

RW DCX HL

ndex [7.0]

= ] PR

SCL
1 080000006

RW DCX HL

- RAM DATA ——————#

CSX
1 00000000

RM DCX HL

- RAM DATA —————

D1 () V) E)

RM DCX HL

RAM DATA ———————=

Figure 6.7.1.2 SPI Protocol for GRAM write (Separate byte mode)

SPlinterface
1'st transmit
a4 aTzp 2'nd transmit
3'rd transmit
" oS STLp 1'st transmit_
E 2'nd transmit
= 1'st transmit
& 666 TP 2'nd transmit
3'rd transmit
1'st transmit
883 3TLE 2'nd transmit
3'rd transmit
& eolor OPT-1 1TZP 1'st transmit
8 color OPT-2 1TZP 1'st transmit
Table 6.7.1.3 Available color format for SPI interface
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6.7.2.

SPI Read Mode

The read mode of the interface means that the micro controller reads register value from the OTM8009A. To do so the micro controller first

has to send a command and then the following byte is transmitted in the opposite direction. After that CSX is required to go high before a

new command is send (see Figure. 6.7.2.1). The OTM8009A samples the SDI (input data) at the rising edges, but shifts SDO (output data)

at the falling SCL edges. Thus the micro controller is supported to read data at the rising SCL edges. After the read status command has

been sent, the SDI line must be set to tri-state no later than at the falling SCL edge of the last bit. For the memory data read, a dummy

clock cycle is needed (16 SCL clocks) to wait the memory data send out in SPI interface. But it doesn't need any dummy clock when

execute the command data read.

CSX

SCL

o K0 K XXX K x K sl et
RIW DCX HIL <—  index[15:8] —»

CSX

SCL

o X0 X0 00 K% KX K Ko K e ) e e o)
RIW DCX HIL 4—  index[7:.0] ——»

CSX

SCL

R0 KK XKoo om) oo oo X oo o)
R/W DCX H/L

<+— Dummy ———p

CSX

SCL

.800000¢C
R/W DCX H/L

om o or1 X owa o o ot X ot

—— parameter[7:.0] ——»
Figure 6.7.2.1 SPI Protocol for register read mode
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[of3:4 IR[15:8]=2Eh or 3Eh

SCL
s X X))o o o

RW DCX HL

- IR[5:8]— .

csx j IR[7:0]=00h

SCL
o RO €56 €3 €Y E) €3 €) €3.€9 E3.EY €V Y,

RAY DCX HIL ]:R[-'i‘)]
CR¥
SCL

faan)| L4 X X p4

RW DCX HL

0 RO

«+——— Dummy Read ——=

EW DCX HL First pixel, Blue sub pixel

W DCX HL Second pixel, Red sub pixel

= e e

-———— EAM DATA ———————————-

Figure 6.7.2.2 SPI Protocol for GRAM read
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6.8. Sleep Out-Command And Self-Diagnostic Functions Of The Display Module
6.8.1. Register loading detection

Sleep Out-command is a trigger for an internal function of the display module, which indicates, if the display module loading function of
factory default values from OTP (one-time programming memory) to registers of the display controller is working properly.

There are compared factory values of the OTP and register values of the display controller by the display controller. If those both values
(OTP and register values) are same, there is inverted (=increased by 1) a bit in “Read Display Self-Diagnostic Result (OFh)” (=RDDSDR)
(The used bit of this command is D7). If those both values are not same, this bit (D7) is not inverted (= increased by 1).

The flow chart for this internal function is following:

Power on sequence

HW reset

Sleep In (10h) SWreset
A

A 4 v
—> Sleep Out Mode Sleep In Mode < RDDSDR'’s D7=0
\ 4 \ 4
Sleep Out (11h)
\ 4
Loads values from Compares OTP and
OTP to registers register values

“ l

Are OTP and register
values same ?

D7 inverted

Note: There is not compared andloaded register values, which can be changed by user (00h to AFh and DAh to DDh), by the display
module.
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6.8.2. Functionality detection

Sleep Out-command is a trigger for an internal function of the display module, which indicates, if the display module is still running and
meets functionality requirements.

The internal function (= the display controller) is comparing, if the display module is still meeting functionality requirements (only Booster
voltage level). If functionality requirement is met, there is inverted (= increased by 1) a bit in “Read Display Self- Diagnostic Result (OFh)” (=

RDDSDR) (The used bit of this command is D6). If functionality requirement is not same, this bit (D6) is not inverted (= increased by 1).

The flow chart for this internal function is following:

Power on sequence

HW reset
Sleep In (10h) SW reset
A
4 A 4
> Sleep Out Mode Sleep In Mode < RDDSDR's D6=0
y v
Sleep Out (11h)
A\ 4

Checks Booster voltage levels
and other functionalities

}

Is functionality
requirement met ?

D6 inverted

Note: There is needed 120msec after Sleep Out -command, when there is changing from Sleep In —mode to Sleep Out -mode, before there is possible to
check if functionality requirements are met and a value of RDDSDR’s D6 is valid. Otherwise, there is 5msec delay for D6’s value, when Sleep
Out —command is sent in Sleep Out -mode.
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6.9. Power On/Off Sequence
VDDIO and VDD can be applied in any order.

VDDIO and VDD can be powered down in any order.

During power off, if LCD is in the Sleep Out mode, VDD and VDDIO must be powered down minimum 120msec after RESX has been
released.
During power off, if LCD is in the Sleep In mode, VDDIO or VDD can be powered down minimum Omsec after RESX has been released.

CSX can be applied at any timing or can be permanently grounded. RESX has priority over CSX.

Note 1: There will be no damage to the display module if the power sequences are not met.
Note 2: There will be no abnormal visible effects on the display panel during the Power On/Off Sequences.
Note 3: There will be no abnormal visible effects on the display between end of Power On Sequence and before receiving Sleep Out command. Also between

receiving Sleep In command and Power Off Sequence.

If RESX line is not held stable by host during Power On Sequence, then it will be necessary to apply a Hardware Reset (RESX) after Host
Power On Sequence is complete to ensure correct operation. Otherwise function is not guaranteed.

The power on/off sequence is illustrated below:

6.9.1. Casel-RESXlIlineis held high orunstable by host at power on
If RESX line is held High or unstable by the host during Power On, then a Hardware Reset must be applied after both VDD and VDDIO

have been applied — otherwise correct functionality is not guaranteed. There is no timing restriction upon this hardware reset.

TrPw = +/- no limit tfPw = +/- no limit
< > —
4 N
vDDI ——7 : i N—
A R
VDD —— 1 Time when the latter signal rises up to 90% of its Typical Value. 1
I e.g. When VDD comes later, This time is defined at the cross point :
! of 90% of 2.75V,not 90% of I
I |
. |
! Time when the former signal falls down to 90% of its Typical Value. :
! e.g. When VDD falls earlier, This time is defined at the cross point 1
: of 90% of 2.75V,not 90% of |
H ]
| _ A 1
i _ .tvavcsx— +/- no limit | ¢
R l¢_trPwicsx= +/- no limit '
_— L
CsX HorL i 3 '
; i
RESX i | trPWResx= + no limit i
—> <
|
_ i 300N \’K H
(Power down in ! tfPw RESX1= Min.120ms | 1
Sleep Out mode) ! g :‘
— « TPWRES =+ no limit
RESX - -
i 30%\; / K
(Power down in i tiPWRESX2= Min.Ons
Sleep In mode)

TipwrRESX1 IS applied to Resx falling in the Sleep Out Mode.
TiowRESX2 IS applied to resx falling in the Sleep In Mode.

Note: Unless otherwise specified, timings herein show cross point at 50% of signal/power level.
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6.9.2.

Case 2— RESX line is held low by host at power on

If RESX line is held Low (and stable) by the host during Power On, then the RESX must be held low for minimum 10usec after both VDD

and VDDIO have been applied.

_ TrPw = +/- no limit

tfPw = +/- no limit

VDDI

o

|

i
VDD , %

]

i

Time when the latter signal rises up to 90% of its Typical Value.
e.g. When VDD comes later, This time is defined at the cross point

of 90% of 2.75V,not 90% of

Time when the former signal falls down to 90% of its Typical Value.
e.g. When VDD falls earlier, This time is defined at the cross point

of 90% of 2.75V,not 90% of

:vj———————pr-—— h 4

tfPWCSX= +/- no limit

|l trewesx= +/- no limit

CSX HorL i

. trPwRESX= min.10us

RESX

|

|
(Power down in ]
Sleep Out mode) !
|

trPWRESX= min.10us

tfPWRESX1= min.120ms :!K

RESX

%

(Power down in i
Sleep In mode) '

tfPWRESX2= min.Ons

N

TfpwRESX1 is applied to RESX falling in the Sleep Out Mode.
TfowRESX2 is applied to RESX falling in the Sleep In Mode.

»
»

Note: Unless otherwise specified, timings herein show cross point at 50% of signal/power level.

6.9.3.

Uncontrolled power off

The uncontrolled power off means a situation when e.g. there is removed a battery without the controlled power off sequence. There will

not be any damages for the display module or the display. module will not cause any damages for the host or lines of the interface.

At an uncontrolled power off the display will go blank-and there will not be any visible effects within (TBD) second on the display (blank

display) and remains blank until “Power On Sequence” powers it up.
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6.10. Power Level Definition
6.10.1. Power level

6 level modes are defined they are in order of Maximum Power consumption to Minimum Power Consumption:

1. Normal Mode On (full display), Idle Mode Off, Sleep Out.
In this mode, the display is able to show maximum 262,144 colors.
2. Partial Mode On, Idle Mode Off, Sleep Out.
In this mode part of the display is used with maximum 262,144 colors.
3. Normal Mode On (full display), Idle Mode On, Sleep Out.
In this mode, the full display area is used but with 8 colors.
4. Partial Mode On, Idle Mode On, Sleep Out.
In this mode, part of the display is used but with 8 colors.
5. Sleep In Mode
In this mode, the DC: DC converter, Internal oscillator and panel driver circuit are stopped. Only the MCU interface and memory works
with VDDIO power supply. Contents of the memory are safe.
6. Power Off Mode

In this mode, both VDD and VDDIO are removed.

Note: Transition between modes 1-5 is controllable by MCU commands. Mode 6 is entered only when both Power supplies are removed.
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6.10.2. Power flow chart

Normal display mode on = NORON

Partial mode on = PTLON

Idle mode off = IDMOFF

Power on sequence

Preliminary

OTMB8009A

Idle mode on = IDMON I-Si\\l/vvrresett
Sleep out = SLPOUT ese
Sleep in = SLPIN
v
NORON | SLPIN R NORON
» Sleep out » Sleep in <
PTLON Normal display mode on SLPOUT Normal display mode on PTLON
Idle mode off < Idle mode off
A 4
IDMON IDMOFF IDMON IDMOFF
\ 4
| SLPIN | P
» Sleep out » Sleep in <
Normal display mode on SLPOUT Normal display mode on
Idle mode on < Idle mode on
i
o SLPIN A\ - P
» Sleep out > Sleep in <
Partial mode on SLPOUT Partial mode on
Idle mode off < - Idle mode off
A A
IDMON IDMOFF IDMON IDMOFF
\4 |
PTLON SLPIN | . PTLON
» Sleep out » Sleep in <
NORON Partial mode on SLPOUT Partial mode on NORON
Idle mode on < : Idle mode on
Sleep out | Sleep in

Note 1: There is not any abnormal visual effect when there is changing from one power mode to another power mode.

Note 2: There is not any limitation, which is not specified by this spec, when there is changing from one power mode to another power mode.
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6.11. Tear Effect Information
6.11.1. General

The MCU is updating the frame memory of the display module via its interface (DSI).

The display module is refreshing the display panel from the frame memory independently and it does not know what is happening on
the interface of the display module (The MCU is sending image information to the display module). It is possible that this asynchronous
updating is causing an abnormal visual effect on the display panel of the display module.
Therefore, the display module is sending a synchronous information (= Tearing Effect Information), which is telling the position of the
refreshing on the display panel, to the MCU which can decide when it can send image information to the display module (Mainly used for a
moving image e.g. video clips) that there can avoid the abnormal visual effect on the display panel of the display module.
This Tearing Effect information can be sent in two different ways:
« Separated Line, which is so-called Tearing Effect (TE) line
* Bus, which is so-called Tearing Effect (TEE) Bus Trigger, when the display module is sending a trigger to the MCU

The TE line can be used in DSI case if the Tearing Effect (TEE) bus trigger is not possible to use and the Tearing Effect (TEE) Bus

Trigger is only used in DSI case.

6.11.1.1. Tearing effect line models

The Tearing Effect line supplies to the MCU a Panel synchronisation signal and this signal can be enabled or
disabled by the Tearing Effect Line Off & On commands.
The mode of the Tearing Effect Signal is defined by the Parameter of the Tearing Effect Line On command.

Mode 1 : The Tearing Effect Output signal consists of V-Sync information only:

tua tudn

Vertical Time Scale

twn = The display panel is not updated from the Frame Memory.

twal = The display panel is updated from the Frame Memory (except Invisible Line — see below).

Mode 2:The Tearing Effect Output signal consists of V-Sync and H-Sync information; There is one V-sync and 864 H-sync pulses per field:
than

t t I
hdl (o thdl

3 .. ) st . ) i : E ;
1111£1Is1b1e 1*" Line U T
ine

twn = The display panel is not updated from the Frame Memory.

twl = The display panel is updated from the Frame Memory (except Invisible Line — see below).
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TE Line model and Mode2 is shown as below graph:

Bottom line I l

Top line f l_I

2™ Line 1

TE(mode 2) ” [: HH T =T HH

TE(mode 1) [r— _I

Note: During Sleep In Mode, the Tearing Effect Output Pin is active Low.

6.11.1.2. Tearing effect line timing

The Tearing Effect signal is described below:

tVd| tvcl h

Vertical Timing ~ / \

Horizontal Timing

thdl

Idle Mode Off/On

Symbol Parameter Min. Max. Unit
tval Vertical Timing Low Duration ms
tvdh Vertical Timing High Duration 1000 us
thd Horizontal Timing Low Duration - us
thdh Horizontal Timing High Duration 500 us

1. Minimum frequency of the TE-line cannot be less than 25Hz, when the TE-line is active, on Mode 1.

2. The signal’s rise and fall times (tf, tr) are stipulated to be equal to or less than 15ns when the maximum load is TBD Q.
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The TE signal rising and falling timing is described below:

]
[
|

dl

6.11.1.3. Example 1 MCU write is faster then panel read

1 ] 1
] E i
MCU to : : :
Memory ! ! !
' ! ! _
kKt in T - »>
K 8647 b time
TE Output
Signal
i i A time
Memory to
Display Panel .
§ ! th —»
Image on . ' 864 fime
Display Panel a b c d

MCU write is faster then panel read

Data write to Frame Memory is now synchronised to the Panel Scan. It should be written during the vertical sync pulse of the Tearing
Effect Output Line. This ensures that data is always written ahead of the panel scan and each Panel Frame refresh has a complete new

image:

Data to be
sent

Image on

Display
Panel
Example 1 — Image on the display panel
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6.11.1.4. Example 1 MCU write is slower then panel read

i E

MCU to : :

Memory ! ]
R o st time

1 1 1 1 1 1

TE Output
Signal
T i >
i i b i i time
Memory to

Display Panel -
! ] qth . g
Image on ;1" : 864' i : time

a b c d e f

Display Panel

MCU write is faster then panel read

The MCU to Frame Memory write begins just after Panel Read has commenced i.e. after one horizontal sync pulse of the Tearing Effect
Output Line. This allows time for the image to download behind the Panel Read pointer and finishing download during the subsequent

frame before the Read Pointer “catches” the MCU to frame memaory write position.

Data to be
sent

Image on

Display
Panel
Example 2 — Image on the display panel
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6.11.2. Tearing effect bus trigger

A Tearing Effect Bus Trigger information supplies to the MCU a Panel synchronisation trigger and this Tearing Effect Bus Trigger
information can be enabled or disabled by commands “Tearing Effect Line Off (34h)” and “Tearing Effect Line On (35h)" when the only
mode of the Tearing Effect Signal is VSync. information.

The display module is sending this trigger information in Escape Mode after the Bus Turnaround (BTA). The Tearing Effect Bus Trigger
can only use in DSI case without the TE line.

A Rising Edge of V-Sync

IR S, . AN
Internal V-Sync /o i
] A 1

r
DSI-DO | BTA TE Trigger == BTA | |
1 1

Time MCU is Controlling : Display Module is Controlling MCU is Controlling

Lt

v

A rising edge of the V-Sync and DSI-DO
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The MCU can enable the Tearing Effect Bus Trigger on the display module in 2 different ways when a Short Packet (SPa) or Long

Packet (LPa) is used. These cases are illustrated below.

Packet Header (PH)

Proprietary & Confidential

_.—'—"'A""'-—-_
— I
Packet Data (PD)
A
— —
DI Data 0 (DCS) Data 1 (Parameter) ECC
15hex 35hex (Tearing Effect Line On) 00hex (V-Synch) 2Fhex
1(oj1 |01 ogjojt1fof1rjof1frjofojojojojlojojo|lo|jo|1fl})1]|1jOo]1l|0]O0
B|B|B|B|B B|B |B|B|B|B|B|B|B|B |B|B|B|[B|B|B|B|B|B|B|B|B|B|B|[B|S
o |1 |23 |4 6| 7ol |ala|a]|s sl 7ol |a|s]la]s|e)7olr]|2]3]|4]s5]|6]|7
L M| L M| L M| L M
5 5 | s s | s s hs 5
B 3 | B B |B B |B 5
Time o
Tearing effect bus trigger enable (DCSW1-S) — short packet (SPa)
Packet Header (PH)
— I
DI WC (Least Sigmificant Byte) WC (Most Significant Byte) ECC
3%hex 02hex 00hex 13hex
1jofo]1 1 i|jojojofr|jojojojofojlOo|jOojOojOofOjOo]lOojO|0O]|1 lj{ofo|1]|]0Oj0] O
B |B|B|B|B|B|B|B|B|B|B|B|B|B|B|B|B|[B|B|B|B|B|B|B|B|[B|B|B|B|B|B]|B
o 1|23 [a4]s5 |67 o1 a5 ]|6] 7o |5 ]s]s5|6|7|o]1]|2]3]|a]|s5]|s]37
L M| L M| L M| L M
5 5| s s (s s |s 5
B B | B B | B B | B B
Time
-
( Packet Data (PD) Packet Footer (PF)
___,..4‘*‘—____ _..-‘A--_._
—
Data 0 (DCS) Data 1 (Parameter) CRC (Least Significant Byte) CRC (Most Significant Byte)
35hex (Tearing Effect Line On) 00hex (V-Synch) Alhex 38hex
1|01 )01 irjfojojojojlojojojojOofloOofOojl1]jOojOofOo]l1]0 L {ojJojo|1 1|1 |00
E|B|B|B|B|SB|B|B|B|B|B|BE|B|B|B|B|B|B|[B|[B|B|B|B|B |B|[B|B|B|B|B|B|B
o 142 |3 a5 6|7 fo1 |23 ]s]|s5]|6|7|of1|2|3]a]ls|e|7|o]l1]2a]|3]|a]|s5]|s]37
L M| L M| L M| L M
5 s | s s | s s | s 5
B BB B |8 B |B 8
L Time >
Tearing effect bus trigger enable (DCSW-L) — long packet (LPa)
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6.11.2.2. Tearing effect bus trigger disable

The MCU can enable the Tearing Effect Bus Trigger on the display module in 2 different ways when a Short Packet (SPa) or Long

Packet (LPa) is used. These both possibilities are illustrated below.

Packet Header (PH)
_.—-—"'-A""‘—-—-_

- T~
Packet Data (PD)
S
— N
DI Data 0 (DCS) Data 1 ECC
05hex 34hex (Tearing Effect Line Off) 00hex 26hex
ijojtrjojojojojojoefjojrjoejrjrjojojojojojojojojojojoj1rjrjojojrjoyjo
E|B|B|B|BE|B|B|8B |EBE|B |®B|B|B|B|B|B|B|B|E|B|® |B|B|B |B|EB|B|B|EB|E|B|B
o (1|23 |45 6|7 o1 ]a2|3]|s|s|e|7|o|1|aj3]ls]|s|efT7ol1]|2]3]|4]|]s5]|s]|7
L M| L M| L M [ L M
s s | s s | s s s 5
B 5 | B E | B B | B B
Time
>
Tearing effect bus trigger disable (DCSWN-S) —short packet (SPa)
Packet Header (PH)
— I
DI WC (Least Significant Byte) WC (Most Significant Byte) ECC
39hex 0lhex 00hex 15hex
1|o0ofl0]1 1 1|00 t{of0)jojofojojojofojojojojojofo|j1|Oo|j1|fOo|L]|]O|O]|O0
BE|B|B|B|B|B|B|B|B|B|B|[B|B|B|B|B |B|B|B|B|B|B|B|B|B|B|B|B|B|B|B]|S
o (1|2 (3|45 |sf7 o1 |2]|lalmhs |67 |o|d|2phsphs|s|6]7|o]1]2]3]|4[5]|6]7
L M| L M| L M| L M
s s | s s | s s | s H
B z | B B | B B | B 3
Time
D
( Packet Data (PD) Packet Footer (PF)
A e
- N
Data 0 (DCS) CRC (Least Significant Byte) CRC (Most Significant Byte)
34hex (Tearing Effect Line Off) 20hex 78hex
ojoj1joft1rjir|ojojo|lojoajojof1jojofjojojoj1rf1]1|1]0
E|B|B|B|B|B|B|EB|BE|B|B|B]|S B|B|B|EB|B|B|B|B|B|B
o |12 a9 s|sf7 o1 ]alals|s]|s| 7 o1 |a]3]|s]|s5]|6]|7
L M| L M| L i
s s | s s | s 5
B 5 |\.B E | B B
K Time
-
Tearing effect bus trigger disable (DCSW-L) — long packet (LPa)
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MCU Display Module
Line Packet Interface | Information | Interface Packet Co t
Sender Mode Direction Mode Sender
Conirol Control
1 - LP-11 == - - Start
2 DCE“L HSDT == - - Tearing Effect Bus Trigger Enable
3 EoTP HSDT == - - End of Transmission Packet
1 - LP-11 = - -
5 - BTA == BTA - Interface Control Change from the MCU to the display module
If No Error == Goto Line 8
6 - - <= LE-11 - If Error is Corrected by ECC == Goto Line 19
If Error == Geto Line 30
8 - - <= ACK - No Error
9 - - == LP-11 -
10 - BTA = BTA - Interface Control Change from the display module to the MCU
11 - LP-11 == - -
12 - BTA == BTA - Interface Control Change from the MCU to the display module
13 - - == LP-11 -
14 - - == TEE - TE (Escape Trigger) on the next V-Synch.
15 - - == LP-11 -
16 - BTA == BTA - Interface Control Change from the display module to the MCU
T I V3 T |
18
19 - - == LFDT AwER Error Report (Error is Corrected by ECC)
2 - - == LEB-11 -
2 - BTA == BTA - Interface Control Change from the display module to the MCU
22 - LP-11 == - -
23 - BTA <=3 BTA - Interface Control Change from the MCU to the display module
24 - - == LP-11 -
25 - - <= TEE - TE (Escape Trigger) on the next V-Synch.
26 - - == LP-11 -
27 - BTA == BTA - Interface Control Change from the display module to the MCU
28 - LE11 = - - |
29
30 - - <= LPDT AwER Error Report
31 - - == LP-11 -
32 - BTA == BTA - Interface Control Change from the display module to the MCU
13 N LP-11 - ) ) If the MCU 15 not forcing BTA == Goto _Lme 34
If the MCU 1s forcing BTA == Goto Line 36
IR A
35
36 - BTA == BTA - Interface Control Change from the MCU to the display module
37 - - <= LP-11 - Dead-Lock (No TE information) See Note 2
33 _ LP-11 — ) ) The_ MCU 15 forced to start to control r_he interface.
The display module detects Bus Connection Error (BCE
39 - BTA == BTA - Interface Control Change from the MCU to the display module
40 - - == LP-11 -
41 ) ) — LEDT AWER Error Report (Bus C'onnecri_on Error (BCE) 1s reported)
See Note 2
42 - - = LP-11 -
43 - BTA E BTA - Interface Control Change from the display module to the MCU
w T Tien | = B
Notes:
1. Lines 1 — 17 are needed for every frame..
2. Bits 5 and 7 of the AWER are applied.
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6.11.2.5. Tearing effect bus trigger enable sequence — DCSW-L and LPDT

MCU Display Module
Line | Packer | Dmerface | Information | fnterface | 4, .\, Comment
Sender Mode Direction Mode Sender
Control Control
1 - LP-11 == - - Start
2 DCSW-L LPDT == - - Tearing Effect Bus Trigger Enable
3 - LP-11 - -
4 - BTA == BTA - Interface Control Change from the MCU to the display module
If No Error == Goto Line 7
3 - - == LP-11 - If Error is Corrected by ECC == Goto Line 18
If Error == Goto Line 29
G
7 - - <= ACK - No Error
8 - - <= LP-11 -
0 - BTA BTA - Interface Control Change from the display module to the MCU
10 - LP-11 - -
11 - BTA == BTA - Interface Control Change from the MCU to the display module
2 - - <= LP-11 -
13 - - = TEE - TE (Escape Trigger) on the next V-Synch.
14 - - == LP-11 -
15 - BTA BTA - Interface Control Change from the display module to the MCU
16 = LP-11 - N T = S
17
18 - - <= LPDT AwER Error Repert (Error is Corrected by ECC)
19 - - <= LP-11 -
20 - BTA BTA - Interface Control Change from the display module to the MCU
21 - LP-11 - -
22 - BTA == BTA - Interface Control Change from the MCU to the display module
23 - - <= LB-11 -
24 - - <= TEE - TE (Escape Trigger) on the next V-Synch.
25 - - = EP-11 -
26 - BTA == BTA - Interface Control Change from the display module to the MCU
T N T 2 R
28
20 - - <= LPDT AwER Error Report
30 - - <= LP-11 -
31 - BTA ==l BTA - Interface Control Change from the display module to the MCU
3 . LP-11 _ \ ) If the MCU i_s not f01_'c1'ng BTA == Goto .Liue 33
If the MCU is forcing BTA == Goto Line 35
33 = Lp-11 = - S I - S
34
35 - BTA === BTA - Interface Control Change from the MCU to the display module
36 - - = LP-11 - Dead-Lock (INo TE information) See Note 2
37 . IP-11 _ ) ) Thg MCU is forced to start to control Fh& interface.
The display module detects Bus Connection Error (BCE)
38 - BTA ==l BTA - Interface Control Change from the MCU to the display module
30 - - = LP-11 -
40 ) ) — LPDT AWER Error Report (Bus C'onpecti_on Error (BCE) is reported)
See Note 2
41 - - <= LP-11 -
42 - BTA < BTA - Interface Control Change from the display module to the MCU
43 - LP-11 = - -
Notes:
1. Lines 1 — 16 are needed for every frame.
2. Bits 5 and 7 of the AWER are applied.
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6.11.2.6. Tearing effect bus trigger enable sequence — DCSW1-S and HPDT

MCU Display Module
Line Packet Inl\t?: ;:e hg?rr;ﬁzﬁzn Iﬂ;;;f;ew Packet Comment
Sender Control Control Sender
1 - LP-11 == - - Start
2 DCSWI1-5 HSDT == - - Tearing Effect Bus Trigger Enable
3 EoTP HS5DT =: - - End of Transmission Packet
4 - LP-11 =: - -
3 - BTA <=3 BTA - Interface Control Change from the MCTU to the display module
If No Error == Gote Line §
] - <= LP-11 - If Error 15 Corrected by ECC == Goto Line 19
If Error == Goto Line 30
8 - <= ACK - No Error
0 - = LP-11 -
10 - BTA == BTA - Interface Control Change from the display module to the MCU
11 - LP-11 == - -
12 - BTA == BTA - Interface Conirol Change from the MCU to the display module
13 - = LP-11 -
14 - = TEE - TE (Escape Trigger) on the next V-Synch.
15 - = LP-11 =
16 - BTA = BTA - Interface Control Change from the display module to the MCU
T I 3 T T - S
18
19 - = LPDT AwER Error Report (Error is Corrected by ECC)
2 - = LP-11 =
2 - BTA <=3 BTA - Interface Control Change from the displav module to the MCU
22 - LP-11 =: - -
23 - BTA == BTA - Interface Control Change from the MCU to the display module
24 - <= LP-11 -
25 - <= TEE - TE (Escape Trigger) on the next V-Synch.
26 - = LP-11 -
27 - BTA == BTA - Interface Control Change from the display module to the MCU
[ [wn] - I
20
30 - = LPDT AwER Error Report
31 - = LP-11 -
32 - BTA == BTA - Interface Conirol Change from the display module to the MCU
13 ) LP-11 = \ ) If the MCU i_s not fm_'cing BTA =Z:>_Gorol]_ine 34
If the MCU is forcing BTA == Goto Line 36
3 - RF-11 = - - Ed ]
36 - BTA <=z BTA - Interface Control Change from the MCU to the display module
37 - - = LP-11 - Dead-Lock (No TE information) See Note 2
38 J LP-11 Y ) ) Thg MCU is forced to start to control _the jnrerfﬂce._
The display module detects Bus Connection Error (BCE)
39 - BTA == BTA - Interface Control Change from the MCU to the display module
40 - - <= LP-11 -
41 ) _ LEDT AwER Error Report (Bus C'ongection Error (BCE) is reported)
See Note 2
42 - <= LP-11 -
43 - BTA == BTA - Interface Control Change from the display module to the MCU
“ - LP-11 = - - Ed ]
Notes:
1. Lines 1 — 17 are needed for every frame.
2. Bits 5 and 7 of the AWER are applied.
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6.11.2.7. Tearing effect bus trigger enable sequence — DCSW1-S and LPDT

MCU Displav Module
Line Packet ]?:.de;f;:e Ilg?:;?:g:n ]l;:;;f;:e Packet Comment
Sender Contrel Control Sender
1 - LP-11 == - - Start
2 DCSW1-S IPDT = - - Tearing Effect Bus Trigger Enable
3 - LP-11 - -
4 - BTA BTA - Interface Control Change from the MCU to the display module
If No Error == Gote Line 7
5 - - = LP-11 - If Error 1s Corrected by ECC == Goto Line 18
If Error == Geto Line 29
6
7 - - = ACK - No Egror
8 - - LP-11 -
9 - BTA BTA - Interface Control Change from the display module to the MCU
10 - LP-11 - -
11 - BTA BTA - Interface Control Change from the MCU to the display module
12 - - = LP-11 -
13 - - = TEE - TE (Escape Trigger) on the next V-Synch.
14 - - = LP-11 -
15 - BTA BTA - Interface Control Change from the display module to the MCU
16 - LP-11 - B N - E
17
18 - - = LPDT AwER Error Repert (Error 1s Corrected by ECC)
19 - - LP-11 -
20 - BTA BTA - Interface Control Change from the display module to the MCU
21 - LP-11 - -
22 - BTA BTA - Interface Control Change from the MCU to the display module
23 - - = LP-11 -
24 - - = TEE - TE (Escape Trigger) on the next V-Synch.
25 - - = LP-11 -
26 - BTA <= BTA - Interface Control Change from the display module to the MCU
T e e
28
29 - - = ILPDT AwER Error Report
30 - - LP-11 -
31 - BTA BTA - Interface Control Change from the display module to the MCU
17 _ IP-11 _ _ ) If the MCU is not foTcing BTA == Goto lLine 33
If the MCU 1s forcing BTA == Goto Line 35
I .5 N —
34
35 - BTA BTA - Interface Control Change from the MCU to the display module
36 - - = IP-11 - Dead-Lock (No TE information) See Note 2
37 ) 1P.11 N ) ) Th§ MCT 1s forced to start to -;orltrol The i.nt-erface._
The display module detects Bus Connection Error (BCE)
38 - BTA BTA - Interface Control Change from the MCU to the display module
39 - - = LP-11 -
40 ) ) - LPDT AWER Error Report (Bus Con.pecti_on Error (BCE) 1s reported)
See Note 2
41 - - LP-11 -
42 - BTA BTA - Interface Control Change from the display module to the MCU
FE T I 2 I L
Notes:
1. Lines 1 — 16 are needed for every frame.
2. Bits 5 and 7 of the AWER are applied.
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6.11.2.8. Tearing effect bus trigger enable sequence — DCSWN-S and HPDT

MCU Display Module
Line Packet Interface Infgrmgtmn Interface Packet Comment
Mode Direction Mode
Sender Sender
Control Control
1 = LP-11 - - Start
2 DCSWN-5 HSDT = - - Tearing Effect Bus Trigger Disable
3 EoTP HsSDT = - - End of Transmission Packet
4 - LE-11 - -

6.11.2.9. Tearing effect bus trigger enable sequence — DCSWN-S and LPDT

MCU Display Module
Line Packet Interface Infqrmgtmn Interface pe c ot
Mode Direction Mode
Sender Sender
Control Control
1 - LP-11 == - - . Start
2 DCSWN-S LPDT = - - Tearing Effect Bus Trigger Disable
N T 2 O N O
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6.12.  Checksum

The display module consists of two 8-bit checksum registers, which are used checksum calculations for area registers (includes the
frame memory), on the display module. Area registers are registers which values can change a command directly. One of the checksum
registers is “First Checksum” (FCS) and another is “Continue Checksum” (CCS). These register values are set to 00h as an initial value
when there is started to calculate a new checksum. The display module is starting to calculate the new checksum after there is a write
access on area registers. This means that read commands are not used as a calculation starting trigger in this case. The checksum
calculation is always interrupted, when there is a new write access on area registers. The checksum calculation is also started from the
beginning. The result of the first finished checksum calculation is stored on the FCS register, which value is kept until
there is the new write access on area registers and the new checksum value is calculated in the first time again.

The maximum time, when the FCS is readable, is 150ms after there is the last write access on area registers.

The checksum calculation is continuing after the finished first checksum calculation where the FCS has gotten the checksum value. These
new checksum values are always stored on CCS register (Old value is replaced a hew one) after the last area register has been calculated
to the checksum.

The maximum time, when the CCS is readable in the first time, is 300ms after there is the last write access on area registers.

There is always updated a checksum comparison bit (See command “Read Display Self-Diagnostic Result (OFH)” and bit DO) when there is
compared FCS and CCS checksums after a new checksum value is stored on CCS.

The maximum time, when the comparison has been done between FCS and CCS in the first time, is 300ms then the comparison has
been done in every 150ms (this is maximum time). Area can read FCS, CCS and Comparison bit DO values. See command: “Read First
Checksum (AAH)”, “Read Continue Checksum (AFH)” and "Read Display Self-Diagnostic Result (OFH)”.

There can be an overflow during a checksum calculation. These overflow bits are not needed to store anywhere. This means that these

overflow bits can be ignored by the display module.

An example of the checksum calculation:

- Register Values: Alh, 12h, 81h, DEh, F2h

- Calculated Value: 304h (= Alh + 12h + 81h + DEh + F2h)
- Ignored Bits: 3h

- Stored Checksum: 04h

This checksum calculation function is only running in “Sleep Out” mode and it is stopped in “Sleep In” mode.
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Checksum Sequence

. Contin
. First Checksum oniane
Step Time Action Temporary Register Checksum Comment
Note 1 Note 2 Register [F‘% S) Register
(CCS)
The last write action
o . . . on Nokia area registers
1 0 Initializat Set to 00h Set to 00h Set to 00h , L
fhatization ctto ctte ctie ==FCS and CCS registers are
initialized.
Counting Sum
2 0 —150ms of Nokia Area Counting - - The first register counting is running
Registers
Stores Sum of Set to 00h after Storeg Sum of The fesult of the first re.g:isre.r. counting
Y . . o . . Nokia Area is stored on the FCS register.
3 150ms Registers on FCS Value 1s Moved ) - L
Resgister to FCS Register Registers on The result of the FCS is available
= = FCS Register to the MCU.
Counting Sum
4 150 — 300ms of Nokia Area Counting - - The second register counting 1s running
Registers
o . The result of the comparison 1s stored
1) Stores Sum of on separated registers
Registers on Set to 00h after Stores Sum of which ca.lli‘mad <eparated ‘read
. CCS Register Value 1s Moved Nokia Area P
5 300ms . = . - ) commands.
2) Compares Stored to CCS Register Registers on - .
. . = = . The result of the CCS and
FCS and CCS CCS Register .
Values comparison result
are available to the MCU.
Counting Sum
6 300 — 450ms of Nokia Area Counting - - The third register counting 1s running
Registers
D) Stores Sum of e eparad egioers,
Registers on Set to 00h after Stores Sum of which ca.lli‘.read e ;rated ‘read
- CCS Register Value 1s Moved Nokia Area P
7 450ms \ - . - | commands.
2) Compares Stored to CCS Register Registers on The latest It of the CCS and
FCS and CCS CCS Register € atest fesult ob the L5 an
Values comparison result
are available to the MCU.
Counting Sum
8 450 — 600ms of Nokia Area Counting - - The fourth register counting is running
Registers
1) Storéé Sum of The result of the ioslnpar.istun is stored
Registers on Set to 00h after Stores Sum of X o;ll separa; reglster;‘ 4
CCS Register Value 1s Moved Nokia Area Wwhich can 1eac separatec rea
9 600ms = . - . commands.
2) Compares Stored to CCS Register Registers on The latest result of the CCS and
FCS and CCS CCS Register . s
Values comparison result
are available to the MCU.
Same Sequence Countinue
10 etc - - - -
e.g. steps 4 and 5
Notes:

1. This function is restarted at Step 1 if there is any write action on area registers.

2. These time can be shorter on the display module.

© ORISE Technology Co., Ltd.

Proprietary & Confidential

281

JUN. 14, 2012
Preliminary Version 0.92



B 2 & &

RISE TECH

Preliminary

OTMB8009A

6.13. Content Adaptive Brightness Control (CABC)

Content adaptation means that content grey level scale can be increased while simultaneously lowering brightness of the
backlight to achieve same perceived brightness. CABC block diagram is shown as below:

CABC
Gamma
R-LUT

CABC
Gamma
G-LUT

CABC
Gamma
B-LUT

Brightness Control

CABC Mapping ooy

Frame Grayscale
Average

Calculation

PWM for BC

6.13.1. Backlight(BC) brightness control

Use the PWM output to control backlight. BC timing is described as below graph:

Frame Memory

Tpy = Pulse Width | Fe. = PPulse Frequency |
- — —— = == — —= - ——— = — — — —
---------------- -_——— On
|
|
|
I
——————————— g —————— ————  Off
Off Maximum (100% On) | 33% On 66% On '
- ———— Hg — — — L — ¢ - — = — — — -l — —— —— — — —»!
Symbol Definition MIN Max. Unit
0 Pulse Width 0.033 8.33 ms
Fow PWM Frequency 38 39k Hz
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6.14. NVM Programming Procedure
6.14.1. NVM program flow chart

Power On Sequence 1

Apply VDDIVDD

h 4

Wait700 us for power on
reset

A 4

Hardware Reset
Wait for 2ms otp reload

A 4

CMD2 enable
(CMD FFO0O0h)

Check registers
Set ID1 Data
(CMD DO000h)
Set ID2 Data
(CMD D100h)
Set ID3 Data
(CMD D100h)

Set Gamma 2.2 +
(CMD E100h)

Set Gamma 2.2 -
(CMD E200h)

Set analog voltage
(CMD D800h)

Set panel timing
(CMD Cx00h)

y

Hardware Reset
Wait for 2ms otp reload

b 4

SLPOUT
( CMD11h)
Set Normal operation

h 4

EXTC pin high

v

h 4

1

ORISE CMD enable
(CMD FF80h)

l

SLPIN
( CMD10h)
Set Standby mode
Wait more than 80ms

SLPOUT

(CMD11h)
Set Normal Operation

Wait5ms

|

Apply7.5 V at MTP_power

Wait100 ms for voltage
stable

h 4

Write registers
Set ID1 Data
(CMD DO00Oh)
Set ID2 Data
(CMD D100h)
Set ID3 Data
(CMD D101h)

Set Gamma 2.2 +
(CMD E100h)

Set Gamma 2.2 -
(CMD E200h)

Set analog voltage
(CMD D800h)
Set panel timing
(CMD Cx00h )

NVMIN
Program on
(CMD EBOOh)
_Wait850 ms(min)

Check registers
Set ID1 Data
(CMD DO000h)
Set ID2 Data
(CMD D100h)
Set ID3 Data
(CMD D101h)

Set Gamma 2.2 +
(CMD E100h)
Set Gamma 2.2 -
(CMD E200H
Set analog voltage
(CMD D800H)
Set panel timing
(CMD Cx00h)

h 4

Normally Display

w
NVMOUT
Program end
(CMD EBOOh)
Set NVM Write Disable

A 4

Remove7.5V at

MTP_power
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6.14.2. Programming sequence

Figure 6.9.1 shows the sequence about NVM. The first step to program NVM is “write Standby operation command”. After this command,
over than 50ms must be hold to make sure that the dirver IC is in Standby mode. Another 100ms is necessary to make sure NVMD is
stable to 7.5V. NVM program command can be written after stable 7.5V voltage existed. Then, NVM Program End command is written after

850ms. 7.5V voltage is removed after Program End command, and then Normal operation command is written to verify the NVM memory.

7.5V Enable period
| OTP Program period |
A A A A
> 50ms > 100ms >850:ms > 10ms| . > 10ms
Time — 5 = 2 - = — >
—_ l®) (@] :
2 ot S, = jos} 8 -
(&) < @) Q 2 (%)
t ) | ~ = S t
4 & < . = U Z
5 = 8 & 2 < 8
o = i 19 5
5% % =] % =R
< 3
Z s % 5 E
2 a & B
g g
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7.1. Absolute Maximum Ratings
Parameter Symbol Rating Unit
Power Supply for I/O VDDIO-VSS -0.3~+4.5 \Y
Power Supply for HISSI Interface VDDAM-AVSS -0.3~+6.0 \
Power Supply for logic power regulator VCC-VSS -0.3~+6.0 \
Power Supply for Analog circuit VDD-AVSS -0.3~+6.0 \
Power Supply for OTP MTP_PWR-AVSS -0.3~+7.8 \Y
1/0 input Voltage Vit -0.3~VDDIO+0.3 \Y
Driver output voltage VGH-VGL -0.3~+32 \
HSSI_CLK_P/N
Differential Input Voltage HSSI_DO_P/N -0.3~1.8 \%
HSSI_D1 P/N
Operating Temperature Topr -30~+70 T
Storage Temperature Tstg -30~+85 T
Notel. The maximum applicable voltage on any pin with respect to OV.
Note2. Device is subject to be damaged permanently if stresses beyond those absolute maximum ratings listed above.
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7.2. DC characteristic
7.2.1. Basic DC characteristic
Specification
Parameter Symbol Conditions Unit Notes
MIN TYP MAX
Power & Operation Voltage
Analog Operating voltage VDD Operating Voltage 2.3 2.8/3.7 4.8 V
VDDIO 1.65 1.8 3.3 V
Logic Operating voltage 1/0O supply voltage
VDDIOL 1.1 1.2 1.3 V
Digital Operating voltage VCC Digital supply voltage 2.3 2.8/3.7 4.8 V
o . MIPI/MDDI supply
Hissi interface Operating voltage VDDAM 23 2.8/3.7 4.8 \%
voltage
Input / Output
Logic High level input voltage VIH 0.7vDDIO - VDDIO \
Logic Low level input voltage VIL - VSS - 0.3vDDIO \
Logic High level output voltage VOH IOH = -1.0mA 0.8vDDIO - VDDIO Vv
Logic Low level output voltage VOL I0L = +1.0mA VSS - 0.2vDDIO \
Logic High level input current IIH Vin = VDDIO or VDDAM 1 pA
Logic Low level input current 1IL Vin = VDDIO or VDDAM -1 uA
VCOM Operation
VCOMDC output voltage | VCOM | -3.475 -1.0 0 | V |
Source Driver
Gamma positive reference voltage VGMP VGMP<VDDA-0.01V 3.1125 6.3 V
Gamma negative reference voltage VGMN VGMN>NVDDA-0.01V -6.3 -3.1125 V
Source output voltage VSD VGMN VGMP
Sout >=+4.2V,
Output deviation voltage 20 30 mV
. V,dev Sout<=+0.8V
(Source positive output channel)
+4.2V>Sout>+0.8V 15 20 mV
o Sout <=-4.2V,
Output deviation voltage 20 30 mV
. V,dev Sout>=-0.8V
(Source negative output channel)
-4.2V<Sout<-0.8V 15 20 mV
Output offset voltage Vorser 35 mv
Reference \Voltage
Internal reference voltage | VRrer | 1.96 2 2.04 | V |
Booster operation
) VDDA Range =1xVDD~3xVDD 6.5 V
1% booster output voltage
NVDDA | Range = -1xVDDA -6.5 \
Range=(2xVDDA-NVDD
VGH 11.5 19 \Y
| A) ~(3xXVDDA-NVDDA)
2" booster output voltage
Range=(NVDDA-VDDA)
VGL -7 -16 \
~(2xNVDDA-VDDA)
3" booster output voltage VCL Range= -1xVDD -2.3 -3.5 \
OSC Frequency
foscll | Frame rate =70Hz 32.54 33.54 34.55 MHz
Oscillator Frequency(MCK) fosc12 | Frame rate =65Hz 30.21 31.15 32.08 MHz
with 480x800 Mode foscl3 | Frame rate =60Hz 27.89 28.75 29.61 MHz
foscl4 | Frame rate =55Hz 25.56 26.35 27.14 MHz
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. Specification _
Parameter Symbol Conditions Unit Notes
MIN TYP MAX
foscl5 | Frame rate =50Hz 23.24 23.96 24.68 MHz
foscl6 | Frame rate =45Hz 20.91 21.56 22.21 MHz
foscl7 | Frame rate =40Hz 18.59 19.17 19.74 MHz
fosc18 | Frame rate =35Hz 16.27 16.77 17.17 MHz
Oscillator Frequency(PWM) mosc 16.49 17 17.51 MHz
Current consumption
IPNL ) 80 215 UA
Sleep-IN mode (LP-11) RESX=High
IDDI 5 10 UuA
IPNL 25 65 UA
Sleep-IN mode (ULPS) RESX=HIGH
IDDI 5 10 UuA
IPNL 80 210 UA
Sleep-IN mode (MDDI, Hibernation) RESX=High
IDDI 5 10 UuA
Notel. Device is subject to be damaged permanently if stresses beyond those absolute maximum ratings listed above.
Note2. Test condition is at 25 °C and without panelloading.
Note3. PWM frequency is reference the mosc.
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7.2.2. MIPI DC character

Table 7.2.2.1: DC characteristics for MIPI-DSI

Specification

Parameter Symbol Conditions Unit
MIN TYP MAX
Power supply voltage for MIPI Interface
VDDAM - 1.65 2.8 4.8 \Y
Power supply voltage for MIPI interface VLPH For LPDT 11 1.2 1.3 V
VP_HISSI - 1.5 1.55 1.6 V
LPDT Input Characteristics
Pad signal voltage range i - -50 - 1350 mV
Ground Shift VGNDSH - -50 - 50 mV
Logic 0 input threshold VIL - 0 - 550 mV
Logic 1 input threshold VIH - 880 - VDDAM mV
Input hysteresis VHYST - 25 - - mV
LPDT Output Characteristics
Output low level VOL - -50 - 50 mV
Output high level VOH - 1.1 1.2 1.3 V
Logic 1 contention threshold VILCD,MIN - 450 - VDDAM mV
Logic 0 contention threshold VIHCD,MAX - 0 - 200 mV
Qutput impedence of LPDT ZOLP - 80 100 125 ohm
Hi-speed Input/Output Characteristics
Single-end input low voltage VILHS - -40 - - mV
Single-end input high voltage VIHHS - - - 460 mV
Common mode voltage VCMRXDC - 70 - 330 mV
Hi-speed transmit voltage VOD - 140 200 250 mV
Differential input impedence ZID - 80 100 125 ohm
Vol e —a—aer 3 — — — o — 5 — — — — — — —— — — — — — — — — — - Wi
LP-TX
Output High
Vopipn — — =— — LP-RX Input High
Veigg— — — — —— N\ | === — — =——————_—————- Vinmm
LP-CD Input High
LP-RX
Thresheld Region
Vg == == = = == S = | == =———— I — e e — — —————. Vi
Vo — —¢— — — — — — — — - -0 0 Ny — = Vim
Tms';.::gegm LP-RX Input Low C'-o'?ﬁ-mn _|‘ g
Wicomx —Hh— — — — — — — — — — Mode
LPCD Input Range _;,_ o BEVI
Voltur === — = Input Low : .
- e e ———— g wkving
Low l;awer Low Power Low I;ower High Spceld Receiver
Transmitter ‘Contention Detector Receiver
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7.2.3. MDDI DC character

Table 7.2.3.1: DC characteristics for MDDI

. Specification .
Parameter Symbol Conditions Unit
MIN TYP MAX
Power supply voltage for MDDI interface | VDDAM - 1.65 2.8 4.8 \
Data input high level voltage VIT+off - 100 125 mV
Data input low level voltage VIT-off 75 100 - mV
Data/Strobe input high level voltage VIT+ VT=0V - 0 50 mV
Data/Strobe input low level voltage VIT- VT=0V -50 0 - mV
Current consumption in Hibemation Ihib VDDAM=2.8V ; 550Mbps - 40 - UuA
Current consumption in Data transfer Itrans VDDAM=2.8V ; 550Mbps - 4 - mA
Differential input impedence Zt - 80 100 125 Ohm
7.3. AC timing characteristics

7.3.1. MIPI-DSI characteristics
7.3.1.1. High speed mode

Specification .
Parameter Symbol Parameter Unit
MIN TYP MAX
High Speed mode
DSI-CLK+/- 2XUlnst Double Ul instantaneous 4 - 25 ns
DSI-CLK+/- Ulinsta , Ulnsts | Ul instantaneous Halfs 2 - 125 ns
DSI-Dn+/- tbs Data to clock setup time 0.15 - - Ul
DSI-Dn+/- ton Data to clock hold time 0.15 - - ul
DSI-CLK+/- torTCLK Differential rise time for clock 150 - 0.3Ul ps
DSI-Dn+/- torTDATA Differential rise time for data 150 - 0.3UlI ps
DSI-CLK+/- torTCLK Differential fall time for clock 150 - 0.3UlI ps
DSI-Dn+/- torTDATA Differential fall time for data 150 - 0.3Ul ps
DSI-CLK+ @ —— " —"—&—" — .
DSI-CLK-
DSI-CLK+ — — === — .
DSI-CLK-
DSI-Dn+ — === — e — \
DSI-Dn-
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IoFrpaTA IbrTDATA
v Tortek | TorTeLk |
DSI-CLK+/-
DSI-Dn+/- 0
el 0% _ _
0,
OV Reference for Differential N 1 6_0_/(1 _____ L
Clock / Data input
Full HS swing
20% Voltage
Fig. 7.3.1.1.1: AC characteristics for MIPI-DSI High speed mode
7.3.1.2. Low power mode
Specification .
Parameter Symbol Parameter Unit
MIN TYP MAX
Low Power mode
Length of LP-00, LP-01,
DSI-DO+/- Tipxm LP-10 or LP-11 periods 50 - - ns
MPU > Display Module
Length of LP-00, LP-01,
DSI-DO+/- Tipxp LP-10 or LP-11 periods 58 - - ns
Display Module > MPU
Time-out before the MPU
DSI-DO+/- Tra-surep start driving Tiexo - 2XTiexo ns
Time to drive LP-00 by
DSI-D0O+/- Tra-cemd dISpIay module 5XTpxp - - ns
Time to drive LP-00 after
DSI-DO+/- Tracop turnaround request - MPU AXTipxo ) ) ns
) : . Ratio of Typxm, TLpxp between MCU )
DSI-DO+/ Ratio T px and dlSplay module 2/3 3/2
MCU s controlling Control Change Display Module is Controlling
1 &2 <
TLPXM TLPXM TLPXM TLPXD TLPXD
DSI-DO+
. . Q= - -\ B S, _
DSI-DO- '\ TrasUREM :
<P _/
\ /
| . ! 1
L _ | S R ..
Lpa1 o LP10 LP00 o LP10 LP-00 _ P10 _ LP-11 _
TTA-GETD
Fig. 7.3.1.2.1: BTA from the MCU to the Display Module
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Display Module is Controlling Control Change MCU is controlling
TLPXD TLPXD TLPXD TLPXM TLPXM
DSI-D0+ — e . e e . e—— . — m— e e emm e e _— L e e s e e e e s e e e o e e .
\ I ! /
DSI-D0- '\ Tra-sureD :
\ ,I P _/
\ ! ! /
\ ! ! !
..... O
Lp1t o LP0 _ o LP00 _ _ LP10 _ LP-00 __ Lplo. LP-11 _
TTA-GOD
Fig. 7.3.1.2.2: BTA from the Display Module to the MCU
7.3.1.3. Bursts
Specification .
Parameter Symbol Parameter Unit
MIN TYP MAX
High Speed Data Transmission Bursts
DSI-Dn+/- Tipx Length of any low-power state period 50 - - ns
Time to drive LP-00 to prepare
DSI-Dn+/- THs-PREPARE for HS transmission 40ns + 4UI - 85ns + 6UI ns
DSI-Dn+/- This-PREPARE Ths-prerare + time to drive HS-0 145ns +.10Ul ) ) ns
+Ths.zERO before the sync sequence
Time to enable Data Lane receiver Time for Dn to
DSI-Dn+/- To-TERM-EN line termination measured from when reach - 35ns + 4Ul ns
Dn crosses Viymax) Viermen
Time-out at RX to ignore transition
DSI-Dn+/- Ths-skip period of EoT 40 - 55ns + 4Ul ns
Time to drive flipped differential state max (8U
DSI-Dn+/- Ths-TrRAL after last payload data bit of a HS ' - - ns
- 60ns+4Ul)
transmission burst
DSI-Dn+/- Ths-exit Time to drive LP-11 after HS burst 100 - - ns
) : Time from start-of Tus.rar period to ; 3
DSI-Dn+/ Teor start of LP-11 state 105ns + 12UI ns
DSI-CLK+/-
T px® —ThsprepaRE ™ | THSZERO | — THS-SYNC
Disconnec
DSI-Dn+/- Terrpinato
-VIH(min) — — — — — —\—— — — — -—_ T — — 4 — — — — — — — — — 1= — -\
ViLma) — — — — - K =S N- - - - T S T T T T o /T —
\ [ XXX O XXX /-
“Ths-skip~
TD-TERM-EN
LP-11 LP-01 LP-00 Teor+— | Lp-11
’THS-TRAILf 7TH5-EXIT7
7THS—SETTLE7
Fig. 7.3.1.3.1: High Speed Data Transmission Bursts
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Specification
Parameter Symbol Parameter Unit
MIN TYP MAX
Switching the clock Lane between clock Transmission and Low Power Mode
Time that the transmitter shall
continue sending HS clock after the
DSI-CLK+/- Teik-PosT . 60ns + 52UI - - ns
last associated Data Lane has
transitioned to LP mode
Time that the HS clock shall be
driven prior to any associated Data
DSI-CLK+/- Tewk-pre o . 8 - - ul
Lane beginning the transition from
LP to HS mode
Time to drive LP-00 to prepare
DSI-CLK+/- TCLK-PREPARE o 38 - 95 ns
for HS clock transmission
Time to enable Clock Lane receiver Time for Dn
DSI-CLK+/- TcLK-TERM-EN line termination measured from to reach - 38 ns
when Dn crosses Viimax V1ERM-EN
TcLk-PREPARE Tewk-rrerare + time for lead HS-0
DSI-CLK+/- ) ) ) 300 - - ns
+Tcik-zErO drive period before starting Clock
Time to drive HS differential state
DSI-CLK+/- TeLk-TRAIL after last payload clock bit of a HS 60 - - ns
transmission burst
Time from start of Tc k-tra period to 105ns +
DSI-CLK+/- Teor - - ns
start of LP-11 state 12Ul
Disconnect
T inat
DSI-CLK+/- le——T¢ kposT— Teor— rminater —TCLK-SETTLE
Terk-miss ) “TCLK-TERM-EN
-VIH(min) e - - % - -_ 1 — — — — — — — — —
-VIL(max) — — —f — — — — — —_—— —f — — — = N\ — —_——]— = — — — = — — — —
000X /- / KOO0
Tewk:
DSI-Dn+/- creTRAL ~Teik-prepare— | ~Toik-zero— | ~TeLk-pre—
Discpnnect
Terrninator
-VIH(min) — == 1=
-VIL(max) _—=r—v7> -

/.

Fig. 7.3.1.3.2:

Switching the clock Lane between clock Transmission and Low Power Mode
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7.3.1.4. LP-11 between high speed and low power modes
DSI-DO0 High Speed or Low Power modes are starting or finishing from/to Stop State (SS, LP-11) when 4

different combinations, what are listed below, are possible:

1. High Speed Mode => Stop State (SS, LP-11) => High Speed Mode
2. High Speed Mode => Stop State (SS, LP-11) => Low Power Mode
3. Low Power Mode => Stop State (SS, LP-11) => High Speed Mode
4. Low Power Mode => Stop State (SS, LP-11) => Low Power Mode
The Low Power Mode is also including 2 different functions:

1. Escape

2. Bus Turnaround (BTA)

Stop State (SS, LP-11) Timings from Previous mode to Next mode

Proprietary & Confidential

et Escape mode HSDT BTA
Previous - . :
Min Max Min Max Min Max
Escape mode 100 ns - 100.ns - 100 ns -
HSDT 60ns + 52UlI - 60ns + 52Ul - 60ns + 52Ul -
BTA 100 ns - 100 ns - 100 ns -
LP11
Previous Next
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7.3.2. MDDI AC timing characteristics
Table 7.3.2.1: AC characteristics for MDDI
. Specification .
Parameter Symbol Conditions Unit
MIN TYP MAX
Data Transfer Speed 11BIT VCI=2.3V~5.5V - 384 550 Mbps
Transfer input skew | Tskew_Pair| VDDIO=1.65~3.6V - - 50 ps
Data _Stb input skew | Tskew_Data| TA=-30~+70C - - 300 ps
HSSI_DO_P/HSSI_D1_P N
HSSI_CLK_P
HSSI_DO_N/ HSSI_D1_N oy e i S
HSS8I_CLK_N
—Hh- N /
N /
HSSI_D0_P/N
HSSI_D1_PIN
- Tskew-data Tskew-data
HSSI_CLK_P/N X >/
\
7.3.3.  Allel Interface Characteristics 24/16/8-bits bus (8080-series MCU)
Tenw Terw
CSX VIH
VIL N 7{ Tese
Tes Tesw ' Tes
VIH N N
D/CX
VIL N 7|
Tast
TWC TAHT
N 4 N
IH I TWRL
WRX T
I 7Z WRH X__
TDST TDHT
D[23:0] VIH A A
Write VIL K N
Tres/Tresem Tant
TasT | Tre/Trcem
VIH Trou/Trotem 7‘ N
RDX VIL |7 T Trow! TroHrM
T
TRAT/ TRATFM —
D[23:0] VIH
Read VIL
Fig. 7.3.3.1 Parallel interface characteristics (8080-Series MCU)
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Table 7.3.3.1: AC characteristics for parallel interface 24/18/16/8-bits bus (8080-series MCU)

Signal Symbol Parameter MIN | MAX | Unit Description
D/CX Tast Address setup time 0 ns |
Tant Address hold time (Write/Read) 10 ns
Teuw Chip select “"H” pulse width 0 ns
Tcs Chip select setup time (Write) 15 ns .
Tres Chip select setup time (Read ID) 45 ns | (3-transfer for one p!xel)
CsX . - -(1-transfer for one pixel)
Tresem Chip select setup time (Read FM) 355 ns
Tcse Chip select wait time (Write/Read) 10 ns
Tesh Chip select hold time 10 ns
Twe Write cycle 66 ns
WRX TwrH Control pulse “H” duration 15 ns
TwrL Control pulse “L” duration 15 ns
Tre Read cycle (ID) 160 ns
RDX (ID) Tron Control pulse “H” duration (ID) 90 ns | Whenread ID1~ID3 data
TroL Control pulse “L” duration (ID) 45 ns
Treem Read cycle (FM =_Frame Memory) 450 ns
RDX (FM) TRDHEM Control pulse “H” duration (FM) 90 ns | When read from frame memory
TroLEM Control pulse “L” duration (FM) 355 ns
Tost Data setup time 10 ns
Tout Data hold time 10 ns .
D[23:0] Trat Read access time (ID) 40 ns AN m‘a)‘<|mum Ci=30pF
- For minimum C_=8pF
TRaTEM Read access time (FM) 340 ns
TooH Output disable time 20 80 ns

Note 1: VDDIO=1.65 to 3.6V, VCI=2.3 to 5.5V, VSSA=VSS=0V, Ta=-30.to 70°C

Note 2: The input signal rise time and fall time (Tr, Tf) is specified at 15 ns or less.
Logic high and low levels are specified as 30% and 70% of VDDIO for Input signals.
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Input Signal Slope Output Signal Slope
Te Te Tk Te
-J,TZVM:OJ*VDDIO %" .JEOH:O.B*VDDIO %“
V,.=0.3*VDDIO V.=0.2*VDDIO
Tr=Te<= 15ns Tr=Te<= 15ns

Fig. 7.3.3.2 Rising and Falling timing for Input and Output signal

v v rea e, _;_
csx Vi \ a
CHW.
| |
WRX o
RDX A
Teer L] S Min. 5ns

Fig. 7.3.3.3 Chip selection (CSX) timing

CSX

WRX Vin - Viu AL
Vi Vi
RDX Vi F /
V
Twrh " | Twrh /TroHem

|
Fig. 7.3.3.4 Write to read and Read to write timing
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7.3.4. Serial interface characteristics (SPI)

CSX VIH
VIL A Tonw
T Tscvew /Tscyer Tcs
Tou /T Tace
VIH | 7 stw /1 sLr |
SCL vIL 7_/ Tomi o NQ 7(
1. Tsps TspH
SDI 7// / ﬁ ViR D
VIL
(DIN) 7£ ] ace Ton
SDO VIH r
(DOUT) VIL
Figure 7.3.4.1 3-pin Serial Interface Characteristics

Table 7.3.4.1 SPI Interface Characteristics

Signal Symbol Parameter MIN | MAX | Unit Description
Tess Chip select setup time 15 - ns
cSX Tcsh Chip select hold time 15 - ns
Tsce Chip select setup time 20 - ns
Tehw Chip select setup time 40 - ns
Tscvew Serial clock cycle (Write) 66 - ns
Tshw SCL “H” pulse width (Write) 10 - ns |-
scL Taw SCL “L” pulse width (Write) 10 - ns
Tscycr Serial clock cycle (Read) 150 - ns
TsHr SCL “H" pulse width (Read) 60 - ns
Tsir SCL “L” pulse width (Read) 60 - ns
Tsps Data setup time 10 - ns
(SDllDI\% Tson Data hold time 10 - ns
(DOUT) Tace Access time 10 50 ns | For maximum C_=30pF
Tou Output disable time 15 50 ns | For minimum C,=8pF

Note 1: VDDIO=1.65to 3.6V, VCI=2.3 to 5.5V, VSSA=VSS=0V, Ta=-30 to 70°C

Note 2: The input signal rise time and fall time (tr, tf) is specified at 15 ns or less.
Logic high and low levels are specified as 30% and 70% of VDDIO for Input signals.
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7.3.5. RGB interface characteristics

VSST VSHT
> <

Vsync /
HSST HSHT
P P

Hsync \ a
PCLKCYC
PCLKLT| [PCLKHT]
PCLK _Z
DST DHT
D[23:0],DE X X

Figure 7.3.5.1 AC Timing Characteristics, RGB Interface

A

Table 7.3.5.1 RGB Interface Characteristics
(VCI=2.3V~5.5V, VDDIO = 1.65V~3.6V, Ta=-40TC ~85T)

Signal Symbol Parameter MIN | MAX | Unit Description

VSST VS setup time 5 - ns

Vsync -
VSHT VS hold time 5 - ns
HSST HS setup time 5 - ns

Hsync -
HSHT HS hold time 5 - ns
Pixel clock duty cycle 33 67 %
PCLK PCLKLT | Pixel clock low duration 14 - ns
PCLKHT | Pixel clock high duration 14 - ns
DST Data setup time 5 - ns

D [23:0], DE .
DHT Date hold time 5 - ns
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7.3.6. I’Cinterface characteristics

SDA < > ><
. teur -
< fLow > tsu;pata o
SCL THD;S:A -
< > — 3| T<— tHD:DATA
thicnH
Table 7.3.6.1 I°C Interface Characteristics

Symbol Parameter Conditions Min. Typ. Max. Unit
fscik SCL clock frequency DC - 400 KHz

tLow SCL clock LOW period 1.3 - - us

thicH SCL clock HIGH period 0.6 - - us

tsupata | data set-up time 100 - - ns

tup.oata | data hold time 0 - 0.9 us

tz__ | SCL and SDA rise time Noteg 20+0.1C, - 300 ns

t | SCL and SDA fall time o 20+0.1C, - 300 ns

te SDA fall time for read out 20+0.1Cy - 1000 ns

Cp Capacitive load represented by each bus line - - 400 pF

tsusta | Setup time for a repeated START condition 0.6 - - us

tupsta | START condition hold time 0.6 - - us

tsusto | Setup time for STOP condition 0.6 - - us

tsw Tolerable spike width on bus Note 1 - - 50 ns

tBuE BUS free time between a STOP and START condition 1.3 - - us

Notel: The device inputs SDA and SCL are filtered and will reject spikes on the bus lines of width <tgy(may) -

Note2: The rise and fall times specified here refer to the driver device and are part of the general fast 1°C-bus specification. C, = capacitive load per bus line.

Note3: All timing values are valid within the operating supply voltage and ambient temperature ranges and are referenced to V,_ and V4 with an input voltage
swing of VSS to VDDIO.
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Reset timing characteristics

7.3.7.
Shorter than 5us
tRESW
ZL
RESX
P tREST _
' " I
: : Initial Condition
|nterna| Status Normal Operat|0n X Reset“ng Xr (Default for H/W reset)
Table 7.3.7.1 Reset input timing VSS=0V, VDDIO=1.6V t0 3.6V, VCI=2.5V to 5.5V,Ta = -30 to 70°C
Symbol Parameter Related Pins MIN TYP MAX Note Unit
tresw *1) Reset low pulse width RESX 10 - - - us
When reset applied during
- - - 5 - ms
t *2) Reset complete time Sleep in m_ode -
REST When reset applied during
- - 120 ms
Sleep out mode

Note 1. Spike due to an electrostatic discharge on RESX line does not cause irregular system reset according to the table below.

Action

RESX Pulse
Shorter than 5us Reset Rejected

Longer than 10us Reset

Reset starts

Between 5us and 10us
(It depends on voltage and temperature condition.)

Note 2. During the resetting period, the display will be blanked (The display is entering blanking sequence, which maximum time is 120 ms, when Reset Starts

in Sleep Out —mode. The display remains the blank state in Sleep In —-mode) and then return to Default condition for H/W reset.
Note 3. During Reset Complete Time, ID1/1D2/ID3/ID4 and VCOM value in OTP will be latched to internal register during this period. This loading is done every

time when there is H/W reset complete time (tREST) within 5ms after a rising edge of RESX.

Note 4. Spike Rejection also applies during a valid reset pulse as shown below:

|‘_ 10ps _.|

Reset is accepted

10ps
_,H.L Less than 20ns width positive spike will be rejected

Note 5. It is necessary to wait Smsec after releasing RESX before sending commands. Also Sleep Out command cannot be sent for

120msec.
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8. CHIP INFORMATION
8.1. PAD Assignment

24000um
A1 A2 ,Cl Q2 C3
SIS o
1 Al 3§ A3 3207% 2073 401 399 397
e [T+ Duuununn e 0000000000 (]
g Y 400 398
g C3
& ool *
Bs OTM8009%A
Face Up
o 1 IIIIBII ------------------------- JU00000GS
\4
B3 B4 B6 87
Notel:Chip size included scribe line.
Note2:Have no temperature compensation design.
Note3: 15<A1<55, 15<B2<55, 30<B3<70, 15<C5<55
Symbol Size Symbol Size
Al 55 B6 40
A2 150 B7 60
A3 14 C1 42
B1 120 C2 13
B2 55 C3 28
B3 70 C4 30
B4 100 C5 55
B5 60 C6 115
Unit: um
8.2. PAD Dimension
Size
Item PAD No. Unit
X Y
Chip Size - 24000 1380
250 + 10(OTM8009A-C)
250 + 10(OTM8009A-C1)
e 200 + 10(OTM8009A-C2)
Chip thickness -
200 + 10(OTM8009A-C3)
200 + 10(OTM8009A-C4)
250 + 10(OTM8009A-C7) um
) 2 ~ 395 60 -
Pad pitch
398 ~ 2074 28 -
2 ~395 40 120
398 ~2074 13 115
Pad size
1, 396 100 120
397, 2075 42 115
Notel: Chip size included scribe line.
Note2: OTM8009A-C, OTM8009A-C2 , OTM8009A-C3 , OTMB8009A-C4 with polish.
Note3: Xmin = X-80, Ymin = Y-80 , Xmax = X, Ymax =Y.
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NO. | PAD NAME [ X-axis [ Y-axis NO. | PAD NAME | X-axis [ Y-axis NO. | PAD NAME [ X-axis [ Y-axis
1 VSS -11880 -575 56 VGSN -8550 -575 111 RESX -5250 -575
2 VSS -11790 -575 57 VGSN -8490 -575 112 VSS -5190 -575
3 PADA1 -11730 -575 58 VGSP -8430 -575 113 VSS -5130 -575
4 PADB1 -11670 -575 59 VGMN -8370 -575 114 VSS -5070 -575
5 VCOM -11610 -575 60 VGMN -8310 -575 115 VvDDIO -5010 -575
6 VCOM -11550 -575 61 VGMP -8250 -575 116 VvDDIO -4950 -575
7 VCOM -11490 -575 62 VSS -8190 -575 117 VvDDIO -4890 -575
8 VCOM -11430 -575 63 VSS -8130 -575 118 D23 -4830 -575
9 VCOM -11370 -575 64 VSS -8070 -575 119 D22 -4770 -575
10 |CONTACT1A| -11310 -575 65 | VvDD_18V -8010 -575 120 D21 -4710 -575
11 |CONTACT1B| -11250 -575 66 | VvDD_18V -7950 -575 121 D20 -4650 -575
12 | MTP_PWR | -11190 -575 67 | VvDD_18V -7890 -575 122 D19 -4590 -575
13 | MTP_PWR | -11130 -575 68 VDD -7830 -575 123 D18 -4530 -575
14 | MTP_PWR | -11070 -575 69 VDD -7770 -575 124 D17 -4470 -575
15 | MTP_PWR | -11010 -575 70 VDD -7710 -575 125 D16 -4410 -575
16 | MTP_PWR | -10950 -575 71 VCL -7650 -575 126 D15 -4350 -575
17 VGL -10890 -575 72 VCL -7590 -575 127 D14 -4290 -575
18 VGL -10830 -575 73 VCL -7530 -575 128 D13 -4230 -575
19 VGL -10770 -575 74 VCL -7470 -575 129 D12 -4170 -575
20 VGL -10710 -575 75 VCL -7410 -575 130 D11 -4110 -575
21 | VGL_REG1 | -10650 -575 76 VCL -7350 -575 131 D10 -4050 -575
22 | VGL_REG1 | -10590 -575 77 VSSA <7290 -575 132 D9 -3990 -575
23 VRGH -10530 -575 78 VSSA -7230 -575 133 D8 -3930 -575
24 VRGH -10470 -575 79 VSSA -7170 -575 134 D7 -3870 -575
25 VCL -10410 -575 80 VDDIO -7110 -575 135 D6 -3810 -575
26 VCL -10350 -575 81 LANSEL -7050 -575 136 D5 -3750 -575
27 VCL -10290 -575 82 DSWAP -6990 -575 137 D4 -3690 -575
28 VCL -10230 -575 83 PSWAP -6930 -575 138 D3 -3630 -575
29 | VREF_PWR | -10170 -575 84 VSS -6870 -575 139 D2 -3570 -575
30 | VREF_PWR | -10110 -575 85 | DSTB_SEL -6810 -575 140 D1 -3510 -575
31 | VREF_PWR | -10050 -575 86 NBWSEL -6750 -575 141 DO -3450 -575
32 | VREF_PWR | -9990 -575 87 VGSW3 -6690 -575 142 DE -3390 -575
33 VSSA -9930 -575 88 VGSW2 -6630 -575 143 PCLK -3330 -575
34 VSSA -9870 -575 89 VGSw1 -6570 -575 144 HS -3270 -575
35 VSSA -9810 -575 90 VGSWO0 -6510 -575 145 VS -3210 -575
36 VSSA -9750 -575 91 VDDIO -6450 -575 146 | LEDPWM -3150 -575
37 vDD -9690 -575 92 12C_SA1l -6390 -575 147 LEDON -3090 -575
38 VDD -9630 -575 93 12C_SA2 -6330 -575 148 KBBC -3030 -575
39 VDD -9570 -575 94 IM3 -6270 -575 149 ERR -2970 -575
40 VDD -9510 -575 95 IM2 -6210 -575 150 VDDIO -2910 -575
41 VDD -9450 -575 96 M1 -6150 -575 151 VDDIO -2850 -575
42 VDD -9390 -575 97 IMO -6090 -575 152 VDDIO -2790 -575
43 VDD -9330 -575 98 GPO3 -6030 -575 153 VSS -2730 -575
44 VDD -9270 -575 99 GPO2 -5970 -575 154 VSS -2670 -575
45 VSS -9210 -575 100 GPO1 -5910 -575 155 VSS -2610 -575
46 VSS -9150 -575 101 GPOO -5850 -575 156 VDDA -2550 -575
47 VSS -9090 -575 102 EXB1T -5790 -575 157 VDDA -2490 -575
48 VSS -9030 -575 103 TE_L -5730 -575 158 VDDA -2430 -575
49 TESTO -8970 -575 104 VSEL -5670 -575 159 VDDA -2370 -575
50 TEST1 -8910 -575 105 SDO -5610 -575 160 VSSA -2310 -575
51 TEST2 -8850 -575 106 SDI -5550 -575 161 VSSA -2250 -575
52 TEST3 -8790 -575 107 DCX -5490 -575 162 VSSA -2190 -575
53 VDD -8730 -575 108 WRX -5430 -575 163 VSSA -2130 -575
54 DIOPWR -8670 -575 109 RDX -5370 -575 164 NVDDA -2070 -575
55 DIOPWR -8610 -575 110 CSX -5310 -575 165 NVDDA -2010 -575
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NO. | PAD NAME [ X-axis [ Y-axis NO. | PAD NAME | X-axis [ Y-axis NO. | PAD NAME [ X-axis [ Y-axis
166 NVDDA -1950 -575 223 VDDAM 1470 -575 280 C14P 4890 -575
167 NVDDA -1890 -575 224 VDDAM 1530 -575 281 C14N 4950 -575
168 NVDDA -1830 -575 225 VDDAM 1590 -575 282 C14N 5010 -575
169 VCC -1770 -575 226 VDDAM 1650 -575 283 C14N 5070 -575
170 VCC -1710 -575 227 VDD 1710 -575 284 VDDA 5130 -575
171 VCC -1650 -575 228 VDD 1770 -575 285 VDDA 5190 -575
172 VCC -1590 -575 229 VDD 1830 -575 286 VDDA 5250 -575
173 VSS -1530 -575 230 | OSC_TEST 1890 -575 287 VDDA 5310 -575
174 VSS -1470 -575 231 TE_R 1950 -575 288 VSS 5370 -575
175 VSS -1410 -575 232 VSS 2010 -575 289 VSS 5430 -575
176 VSS -1350 -575 233 VSS 2070 -575 290 VSSA 5490 -575
177 | VvDD_18V -1290 -575 234 VSS 2130 -575 291 VSSA 5550 -575
178 | VDD_18V -1230 -575 235 VSS 2190 -575 292 VSSA 5610 -575
179 | VvDD_18V -1170 -575 236 | VREFCP 2250 -575 293 NVDDA 5670 -575
180 | VvDD_18V -1110 -575 237 | VREFCP 2310 -575 294 NVDDA 5730 -575
181 | LVDSVSS -1050 -575 238 | VRGH_DMY | 2370 -575 295 NVDDA 5790 -575
182 | LVDSVSS -990 -575 239 | VRGH_DMY | 2430 -575 296 NVDDA 5850 -575
183 | LVDSVSS -930 -575 240 EXTP 2490 -575 297 NVDDA 5910 -575
184 | LVDSVSS -870 -575 241 EXTP 2550 -575 298 NVDDA 5970 -575
185 | LVDSVSS -810 -575 242 CSP 2610 -575 299 C21P 6030 -575
186 D1 _P -750 -575 243 CSP 2670 -575 300 C21P 6090 -575
187 D1 _P -690 -575 244 EXTN 2730 -575 301 C21P 6150 -575
188 D1 _P -630 -575 245 EXTN 2790 -575 302 C21N 6210 -575
189 D1 _P -570 -575 246 CSN 2850 -575 303 C21N 6270 -575
190 D1_N -510 -575 247 CSN 2910 -575 304 C21N 6330 -575
191 D1_N -450 -575 248 VDD 2970 -575 305 C22P 6390 -575
192 D1_N -390 -575 249 VDD 3030 -575 306 C22P 6450 -575
193 D1_N -330 -575 250 VDD 3090 -575 307 C22P 6510 -575
194 | LVDSVSS -270 -575 251 VDD 3150 -575 308 C22N 6570 -575
195 | LVDSVSS -210 -575 252 VDD 3210 -575 309 C22N 6630 -575
196 CLK_P -150 -575 253 VDD 3270 -575 310 C22N 6690 -575
197 CLK_P -90 -575 254 VSS 3330 -575 311 C23P 6750 -575
198 CLK_P -30 -575 255 VSS 3390 -575 312 C23P 6810 -575
199 CLK_P 30 -575 256 VSS 3450 -575 313 C23P 6870 -575
200 CLK_N 90 -575 257 VSS 3510 -575 314 C23N 6930 -575
201 CLK_N 150 -575 258 VSS 3570 -575 315 C23N 6990 -575
202 CLK_N 210 -575 259 VSS 3630 -575 316 C23N 7050 -575
203 CLK_N 270 -575 260 C11P 3690 -575 317 C24P 7110 -575
204 | 'LVDSVSS 330 -575 261 C11P 3750 -575 318 C24P 7170 -575
205 | LVDSVSS 390 -575 262 C11P 3810 -575 319 C24P 7230 -575
206 DO _P 450 -575 263 C11IN 3870 -575 320 C24N 7290 -575
207 DO_P 510 -575 264 C11N 3930 -575 321 C24N 7350 -575
208 DO_P 570 -575 265 C11N 3990 -575 322 C24N 7410 -575
209 DO_P 630 -575 266 C12P 4050 -575 323 VDD 7470 -575
210 DO_N 690 -575 267 C12P 4110 -575 324 VDD 7530 -575
211 DO_N 750 -575 268 C12P 4170 -575 325 VDD 7590 -575
212 DO_N 810 -575 269 C12N 4230 -575 326 VDD 7650 -575
213 DO_N 870 -575 270 C12N 4290 -575 327 vDD 7710 -575
214 | LVDSVSS 930 -575 271 C12N 4350 -575 328 VCL 7770 -575
215 | LVDSVSS 990 -575 272 C13P 4410 -575 329 VCL 7830 -575
216 VDDP 1050 -575 273 C13P 4470 -575 330 VCL 7890 -575
217 VDDP 1110 -575 274 C13P 4530 -575 331 VCL 7950 -575
218 VDDP 1170 -575 275 C13N 4590 -575 332 VCL 8010 -575
219 | LVDSVvVDD 1230 -575 276 C13N 4650 -575 333 VCL 8070 -575
220 | LVDSVDD 1290 -575 277 C13N 4710 -575 334 VCL 8130 -575
221 | LVDSVDD 1350 -575 278 C14P 4770 -575 335 VSSA 8190 -575
222 VDDAM 1410 -575 279 C14P 4830 -575 336 VSSA 8250 -575
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NO. | PAD NAME [ X-axis [ Y-axis NO. | PAD NAME | X-axis [ Y-axis NO. | PAD NAME [ X-axis [ Y-axis
337 VSSA 8310 -575 394 PADB2 11730 -575 451 | VGHO_R 10990 577.5
338 VSS 8370 -575 395 VSS 11790 -575 452 | VGHO_R 10976 432.5
339 VSS 8430 -575 396 VSS 11880 -575 453 | VGHO_R 10962 577.5
340 VSS 8490 -575 397 VSS 11760 577.5 454 | VGHO_R 10948 432.5
341 VSS 8550 -575 398 VSS 11732 432.5 455 VGHO_R 10934 577.5
342 C31P 8610 -575 399 VSS 11718 577.5 456 | VGHO_R 10920 432.5
343 C31P 8670 -575 400 PADA3 11704 432.5 457 VGL 10906 577.5
344 C31P 8730 -575 401 PADB3 11690 577.5 458 VGL 10892 432.5
345 C31N 8790 -575 402 | VGHO_R 11676 432.5 459 VGL 10878 577.5
346 C31N 8850 -575 403 | VGHO_R 11662 577.5 460 VGL 10864 432.5
347 C31N 8910 -575 404 | VGHO_R 11648 432.5 461 VGL 10850 577.5
348 C32P 8970 -575 405 VGL 11634 577.5 462 VGL 10836 432.5
349 C32P 9030 -575 406 VGL 11620 432.5 463 VGL 10822 577.5
350 C32P 9090 -575 407 VGL 11606 577.5 464 VGL 10808 432.5
351 C32N 9150 -575 408 GOUT1 11592 432.5 465 VGL 10794 577.5
352 C32N 9210 -575 409 GOUT1 11578 577.5 466 VSS 10780 432.5
353 C32N 9270 -575 410 GOUT2 11564 432.5 467 VSS 10766 577.5
354 | VDD_18V 9330 -575 411 GOUT2 11550 577.5 468 SDUMO 10752 432.5
355 | VDD_18V 9390 -575 412 LVGL2 11536 432.5 469 SDUM1 10738 577.5
356 | VDD_18V 9450 -575 413 LVGL2 11522 577.5 470 S1 10724 432.5
357 VSS 9510 -575 414 LVGL2 11508 432.5 471 S2 10710 577.5
358 VSS 9570 -575 415 VRGH 11494 5775 472 S3 10696 432.5
359 VSS 9630 -575 416 VRGH 11480 432.5 473 S4 10682 577.5
360 C41P 9690 -575 417 VRGH 11466 577.5 474 S5 10668 432.5
361 C41P 9750 -575 418 VGL 11452 432.5 475 S6 10654 577.5
362 C41N 9810 -575 419 VGL 11438 577.5 476 S7 10640 432.5
363 C41N 9870 -575 420 VGL 11424 432.5 477 S8 10626 577.5
364 VGH 9930 -575 421 GOUT3 11410 577.5 478 S9 10612 432.5
365 VGH 9990 -575 422 GOUT3 11396 432.5 479 S10 10598 577.5
366 | VGHO_R 10050 -575 423 GOUT4 11382 577.5 480 Ss11 10584 432.5
367 | VGHO_R 10110 -575 424 GOUT4 11368 432.5 481 S12 10570 577.5
368 VRGH 10170 -575 425 GOUT5 11354 577.5 482 S13 10556 432.5
369 VRGH 10230 -575 426 GOUT5 11340 432.5 483 S14 10542 577.5
370 C51P 10290 -575 427 GOUT6 11326 577.5 484 S15 10528 432.5
371 C51P 10350 -575 428 GOUT6 11312 432.5 485 S16 10514 577.5
372 C51N 10410 -575 429 GOUT7 11298 577.5 486 S17 10500 432.5
373 C51N 10470 -575 430 GOUT7 11284 432.5 487 S18 10486 577.5
374 | VGL_REG 10530 -575 431 GOUT8 11270 577.5 488 S19 10472 432.5
375 | VGL_REG 10590 -575 432 GOUTS8 11256 432.5 489 S20 10458 577.5
376 VGL 10650 -575 433 GOUT9 11242 577.5 490 S21 10444 432.5
377 VGL 10710 -575 434 GOUT9 11228 432.5 491 S22 10430 577.5
378 VGL 10770 -575 435| GOUT10 11214 577.5 492 S23 10416 432.5
379 VGL 10830 -575 436 | GOUT10 11200 432.5 493 S24 10402 577.5
380 VGL 10890 -575 437 | GOUT11 11186 577.5 494 S25 10388 432.5
381 VGL 10950 -575 438 | GOUTI11 11172 432.5 495 S26 10374 577.5
382 TEST4 11010 -575 439 | GOUT12 11158 577.5 496 S27 10360 432.5
383 TEST5 11070 -575 440 | GOUT12 11144 432.5 497 S28 10346 577.5
384 TEST6 11130 -575 441 | GOUT13 11130 577.5 498 S29 10332 432.5
385 TEST7 11190 -575 442 | GOUT13 11116 432.5 499 S30 10318 577.5
386 | CONTACT2A| 11250 -575 443 | GOUT14 11102 5775 500 S31 10304 432.5
387 | CONTACT2B| 11310 -575 444 | GOUT14 11088 432.5 501 S32 10290 577.5
388 VCOM 11370 -575 445 | GOUT15 11074 577.5 502 S33 10276 432.5
389 VCOM 11430 -575 446 | GOUT15 11060 432.5 503 S34 10262 577.5
390 VCOM 11490 -575 447 | GOUT16 11046 577.5 504 S35 10248 432.5
391 VCOM 11550 -575 448 | GOUT16 11032 432.5 505 S36 10234 577.5
392 VCOM 11610 -575 449 | VGHO_R 11018 577.5 506 S37 10220 432.5
393 PADA2 11670 -575 450 [ VGHO_R 11004 432.5 507 S38 10206 577.5
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508 S39 10192 432.5 565 S96 9394 5775 622 S153 8596 432.5
509 S40 10178 577.5 566 S97 9380 432.5 623 S154 8582 577.5
510 S41 10164 432.5 567 S98 9366 577.5 624 S155 8568 432.5
511 S42 10150 577.5 568 S99 9352 432.5 625 S156 8554 577.5
512 S43 10136 432.5 569 S100 9338 577.5 626 S157 8540 432.5
513 S44 10122 577.5 570 S101 9324 432.5 627 S158 8526 577.5
514 S45 10108 432.5 571 S102 9310 577.5 628 S159 8512 432.5
515 S46 10094 577.5 572 S103 9296 432.5 629 S160 8498 577.5
516 S47 10080 432.5 573 S104 9282 577.5 630 S161 8484 432.5
517 S48 10066 577.5 574 S105 9268 432.5 631 S162 8470 577.5
518 S49 10052 432.5 575 S106 9254 577.5 632 S163 8456 432.5
519 S50 10038 577.5 576 S107 9240 432.5 633 S164 8442 577.5
520 S51 10024 432.5 577 S108 9226 577.5 634 S165 8428 432.5
521 S52 10010 577.5 578 S109 9212 432.5 635 S166 8414 577.5
522 S53 9996 432.5 579 S110 9198 577.5 636 S167 8400 432.5
523 S54 9982 577.5 580 S111 9184 432.5 637 S168 8386 577.5
524 S55 9968 432.5 581 S112 9170 577.5 638 S169 8372 432.5
525 S56 9954 577.5 582 S113 9156 432.5 639 S170 8358 577.5
526 S57 9940 432.5 583 S114 9142 577.5 640 S171 8344 432.5
527 S58 9926 577.5 584 S115 9128 432.5 641 S172 8330 577.5
528 S59 9912 432.5 585 S116 9114 5775 642 S173 8316 432.5
529 S60 9898 577.5 586 S117 9100 432.5 643 S174 8302 577.5
530 S61 9884 432.5 587 S118 9086 577.5 644 S175 8288 432.5
531 S62 9870 577.5 588 S119 9072 432.5 645 S176 8274 577.5
532 S63 9856 432.5 589 S120 9058 577.5 646 S177 8260 432.5
533 S64 9842 577.5 590 S121 9044 432.5 647 S178 8246 577.5
534 S65 9828 432.5 591 S122 9030 577.5 648 S179 8232 432.5
535 S66 9814 577.5 592 S123 9016 432.5 649 S180 8218 577.5
536 S67 9800 432.5 593 S124 9002 577.5 650 Si181 8204 432.5
537 S68 9786 577.5 594 S125 8988 432.5 651 S182 8190 577.5
538 S69 9772 432.5 595 S126 8974 577.5 652 S183 8176 432.5
539 S70 9758 577.5 596 S127 8960 432.5 653 S184 8162 577.5
540 S71 9744 432.5 597 S128 8946 577.5 654 S185 8148 432.5
541 S72 9730 577.5 598 S129 8932 432.5 655 S186 8134 577.5
542 S73 9716 432.5 599 S130 8918 577.5 656 S187 8120 432.5
543 S74 9702 577.5 600 S131 8904 432.5 657 S188 8106 577.5
544 S75 9688 432.5 601 S132 8890 577.5 658 S189 8092 432.5
545 S76 9674 577.5 602 S133 8876 432.5 659 S190 8078 577.5
546 S77 9660 432.5 603 S134 8862 577.5 660 S191 8064 432.5
547 S78 9646 577.5 604 S135 8848 432.5 661 S192 8050 577.5
548 S79 9632 432.5 605 S136 8834 577.5 662 S193 8036 432.5
549 S80 9618 577.5 606 S137 8820 432.5 663 S194 8022 577.5
550 S81 9604 432.5 607 S138 8806 577.5 664 S195 8008 432.5
551 S82 9590 577.5 608 S139 8792 432.5 665 S196 7994 577.5
552 S83 9576 432.5 609 S140 8778 5775 666 S197 7980 432.5
553 S84 9562 577.5 610 S141 8764 432.5 667 S198 7966 577.5
554 S85 9548 432.5 611 S142 8750 577.5 668 S199 7952 432.5
555 S86 9534 577.5 612 S143 8736 432.5 669 S200 7938 577.5
556 S87 9520 432.5 613 S144 8722 5775 670 S201 7924 432.5
557 S88 9506 577.5 614 S145 8708 432.5 671 S202 7910 577.5
558 S89 9492 432.5 615 S146 8694 577.5 672 S203 7896 432.5
559 S90 9478 577.5 616 S147 8680 432.5 673 S204 7882 577.5
560 S91 9464 432.5 617 S148 8666 577.5 674 S205 7868 432.5
561 S92 9450 577.5 618 S149 8652 432.5 675 S206 7854 577.5
562 S93 9436 432.5 619 S150 8638 577.5 676 S207 7840 432.5
563 S94 9422 577.5 620 S151 8624 432.5 677 S208 7826 577.5
564 S95 9408 432.5 621 S152 8610 577.5 678 S209 7812 432.5
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679 S210 7798 577.5 736 S267 7000 432.5 793 S324 6202 577.5
680 S211 7784 432.5 737 S268 6986 577.5 794 S325 6188 432.5
681 S212 7770 577.5 738 S269 6972 432.5 795 S326 6174 577.5
682 S213 7756 432.5 739 S270 6958 577.5 796 S327 6160 432.5
683 S214 7742 577.5 740 S271 6944 432.5 797 S328 6146 577.5
684 S215 7728 432.5 741 S272 6930 577.5 798 S329 6132 432.5
685 S216 7714 577.5 742 S273 6916 432.5 799 S330 6118 577.5
686 S217 7700 432.5 743 S274 6902 577.5 800 S331 6104 432.5
687 S218 7686 577.5 744 S275 6888 432.5 801 S332 6090 577.5
688 S219 7672 432.5 745 S276 6874 577.5 802 S333 6076 432.5
689 S220 7658 577.5 746 S277 6860 432.5 803 S334 6062 577.5
690 S221 7644 432.5 747 S278 6846 577.5 804 S335 6048 432.5
691 S222 7630 577.5 748 S279 6832 432.5 805 S336 6034 577.5
692 S223 7616 432.5 749 S280 6818 577.5 806 S337 6020 432.5
693 S224 7602 577.5 750 S281 6804 432.5 807 S338 6006 577.5
694 S225 7588 432.5 751 S282 6790 577.5 808 S339 5992 432.5
695 S226 7574 577.5 752 S283 6776 432.5 809 S340 5978 577.5
696 S227 7560 432.5 753 S284 6762 577.5 810 S341 5964 432.5
697 S228 7546 577.5 754 S285 6748 432.5 811 S342 5950 577.5
698 S229 7532 432.5 755 S286 6734 577.5 812 S343 5936 432.5
699 S230 7518 577.5 756 S287 6720 432.5 813 S344 5922 577.5
700 S231 7504 432.5 757 S288 6706 577.5 814 S345 5908 432.5
701 S232 7490 577.5 758 S289 6692 432.5 815 S346 5894 577.5
702 S233 7476 432.5 759 S290 6678 577.5 816 S347 5880 432.5
703 S234 7462 577.5 760 S291 6664 432.5 817 S348 5866 577.5
704 S235 7448 432.5 761 S292 6650 577.5 818 S349 5852 432.5
705 S236 7434 577.5 762 S293 6636 432.5 819 S350 5838 577.5
706 S237 7420 432.5 763 S294 6622 577.5 820 S351 5824 432.5
707 S238 7406 577.5 764 S295 6608 432.5 821 S352 5810 577.5
708 S239 7392 432.5 765 S296 6594 577.5 822 S353 5796 432.5
709 S240 7378 577.5 766 S297 6580 432.5 823 S354 5782 577.5
710 S241 7364 432.5 767 S298 6566 577.5 824 S355 5768 432.5
711 S242 7350 577.5 768 S299 6552 432.5 825 S356 5754 577.5
712 S243 7336 432.5 769 S300 6538 577.5 826 S357 5740 432.5
713 S244 7322 577.5 770 S301 6524 432.5 827 S358 5726 577.5
714 S245 7308 432.5 771 S302 6510 577.5 828 S359 5712 432.5
715 S246 7294 577.5 772 S303 6496 432.5 829 S360 5698 577.5
716 S247 7280 4325 773 S304 6482 577.5 830 S361 5684 432.5
717 S248 7266 577.5 774 S305 6468 432.5 831 S362 5670 577.5
718 S249 7252 432.5 775 S306 6454 577.5 832 S363 5656 432.5
719 S250 7238 577.5 776 S307 6440 432.5 833 S364 5642 577.5
720 S251 7224 432.5 777 S308 6426 577.5 834 S365 5628 432.5
721 S252 7210 577.5 778 S309 6412 432.5 835 S366 5614 577.5
722 S253 7196 432.5 779 S310 6398 577.5 836 S367 5600 432.5
723 S254 7182 577.5 780 S311 6384 432.5 837 S368 5586 577.5
724 S255 7168 432.5 781 S312 6370 577.5 838 S369 5572 432.5
725 S256 7154 577.5 782 S313 6356 432.5 839 S370 5558 577.5
726 S257 7140 432.5 783 S314 6342 5775 840 S371 5544 432.5
727 S258 7126 577.5 784 S315 6328 432.5 841 S372 5530 577.5
728 S259 7112 432.5 785 S316 6314 5775 842 S373 5516 432.5
729 S260 7098 577.5 786 S317 6300 432.5 843 S374 5502 577.5
730 S261 7084 432.5 787 S318 6286 577.5 844 S375 5488 432.5
731 S262 7070 577.5 788 S319 6272 432.5 845 S376 5474 577.5
732 S263 7056 432.5 789 S320 6258 577.5 846 S377 5460 432.5
733 S264 7042 577.5 790 S321 6244 432.5 847 S378 5446 577.5
734 S265 7028 432.5 791 S322 6230 577.5 848 S379 5432 432.5
735 S266 7014 577.5 792 S323 6216 432.5 849 S380 5418 577.5
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850 S381 5404 432.5 907 S438 4606 577.5 964 S495 3808 432.5
851 S382 5390 577.5 908 S439 4592 432.5 965 S496 3794 577.5
852 S383 5376 432.5 909 S440 4578 577.5 966 S497 3780 432.5
853 S384 5362 577.5 910 S441 4564 432.5 967 S498 3766 577.5
854 S385 5348 432.5 911 S442 4550 577.5 968 S499 3752 432.5
855 S386 5334 577.5 912 S443 4536 432.5 969 S500 3738 577.5
856 S387 5320 432.5 913 S444 4522 577.5 970 S501 3724 432.5
857 S388 5306 577.5 914 S445 4508 432.5 971 S502 3710 577.5
858 S389 5292 432.5 915 S446 4494 577.5 972 S503 3696 432.5
859 S390 5278 577.5 916 S447 4480 432.5 973 S504 3682 577.5
860 S391 5264 432.5 917 S448 4466 577.5 974 S505 3668 432.5
861 S392 5250 577.5 918 S449 4452 432.5 975 S506 3654 577.5
862 S393 5236 432.5 919 S450 4438 577.5 976 S507 3640 432.5
863 S394 5222 577.5 920 S451 4424 432.5 977 S508 3626 577.5
864 S395 5208 432.5 921 S452 4410 577.5 978 S509 3612 432.5
865 S396 5194 577.5 922 S453 4396 432.5 979 S510 3598 577.5
866 S397 5180 432.5 923 S454 4382 577.5 980 S511 3584 432.5
867 S398 5166 577.5 924 S455 4368 432.5 981 S512 3570 577.5
868 S399 5152 432.5 925 S456 4354 577.5 982 S513 3556 432.5
869 S400 5138 577.5 926 S457 4340 432.5 983 S514 3542 577.5
870 S401 5124 432.5 927 S458 4326 5775 984 S515 3528 432.5
871 S402 5110 577.5 928 S459 4312 432.5 985 S516 3514 577.5
872 S403 5096 432.5 929 S460 4298 5775 986 S517 3500 432.5
873 S404 5082 577.5 930 S461 4284 432.5 987 S518 3486 577.5
874 S405 5068 432.5 931 S462 4270 5775 988 S519 3472 432.5
875 S406 5054 577.5 932 S463 4256 432.5 989 S520 3458 577.5
876 S407 5040 432.5 933 S464 4242 577.5 990 S521 3444 432.5
877 S408 5026 577.5 934 S465 4228 432.5 991 S522 3430 577.5
878 S409 5012 432.5 935 S466 4214 577.5 992 S523 3416 432.5
879 S410 4998 577.5 936 S467 4200 432.5 993 S524 3402 577.5
880 S411 4984 432.5 937 S468 4186 577.5 994 S525 3388 432.5
881 S412 4970 577.5 938 S469 4172 432.5 995 S526 3374 577.5
882 S413 4956 432.5 939 S470 4158 577.5 996 S527 3360 432.5
883 S414 4942 577.5 940 S471 4144 432.5 997 S528 3346 577.5
884 S415 4928 432.5 941 S472 4130 577.5 998 S529 3332 432.5
885 S416 4914 577.5 942 S473 4116 432.5 999 S530 3318 577.5
886 S417 4900 432.5 943 S474 4102 577.5 1000 S531 3304 432.5
887 S418 4886 577.5 944 S475 4088 432.5 1001 S532 3290 577.5
888 S419 4872 432.5 945 S476 4074 577.5 1002 S533 3276 432.5
889 S420 4858 577.5 946 S477 4060 432.5 1003 S534 3262 577.5
890 S421 4844 432.5 947 S478 4046 577.5 1004 S535 3248 432.5
891 S422 4830 577.5 948 S479 4032 432.5 1005 S536 3234 577.5
892 S423 4816 432.5 949 S480 4018 577.5 1006 S537 3220 432.5
893 S424 4802 577.5 950 S481 4004 432.5 1007 S538 3206 577.5
894 S425 4788 432.5 951 S482 3990 577.5 1008 S539 3192 432.5
895 S426 4774 577.5 952 S483 3976 432.5 1009 S540 3178 577.5
896 S427 4760 432.5 953 S484 3962 577.5 1010 S541 3164 432.5
897 S428 4746 577.5 954 S485 3948 432.5 1011 S542 3150 577.5
898 S429 4732 432.5 955 S486 3934 577.5 1012 S543 3136 432.5
899 S430 4718 577.5 956 S487 3920 432.5 1013 S544 3122 577.5
900 S431 4704 432.5 957 S488 3906 577.5 1014 S545 3108 432.5
901 S432 4690 577.5 958 S489 3892 432.5 1015 S546 3094 577.5
902 S433 4676 432.5 959 S490 3878 577.5 1016 S547 3080 432.5
903 S434 4662 577.5 960 S491 3864 432.5 1017 S548 3066 577.5
904 S435 4648 432.5 961 S492 3850 577.5 1018 S549 3052 432.5
905 S436 4634 577.5 962 S493 3836 432.5 1019 S550 3038 577.5
906 S437 4620 432.5 963 S494 3822 577.5 1020 S551 3024 432.5
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1021 S552 3010 577.5 1078 S609 2212 432.5 1135 S666 1414 577.5
1022 S553 2996 432.5 1079 S610 2198 577.5 1136 S667 1400 432.5
1023 S554 2982 577.5 1080 S611 2184 432.5 1137 S668 1386 577.5
1024 S555 2968 432.5 1081 S612 2170 577.5 1138 S669 1372 432.5
1025 S556 2954 577.5 1082 S613 2156 432.5 1139 S670 1358 577.5
1026 S557 2940 432.5 1083 S614 2142 577.5 1140 S671 1344 432.5
1027 S558 2926 577.5 1084 S615 2128 432.5 1141 S672 1330 577.5
1028 S559 2912 432.5 1085 S616 2114 577.5 1142 S673 1316 432.5
1029 S560 2898 577.5 1086 S617 2100 432.5 1143 S674 1302 577.5
1030 S561 2884 432.5 1087 S618 2086 577.5 1144 S675 1288 432.5
1031 S562 2870 577.5 1088 S619 2072 432.5 1145 S676 1274 577.5
1032 S563 2856 432.5 1089 S620 2058 577.5 1146 S677 1260 432.5
1033 S564 2842 577.5 1090 S621 2044 432.5 1147 S678 1246 577.5
1034 S565 2828 432.5 1091 S622 2030 577.5 1148 S679 1232 432.5
1035 S566 2814 577.5 1092 S623 2016 432.5 1149 S680 1218 577.5
1036 S567 2800 432.5 1093 S624 2002 577.5 1150 S681 1204 432.5
1037 S568 2786 577.5 1094 S625 1988 432.5 1151 S682 1190 577.5
1038 S569 2772 432.5 1095 S626 1974 577.5 1152 S683 1176 432.5
1039 S570 2758 577.5 1096 S627 1960 432.5 1153 S684 1162 577.5
1040 S571 2744 432.5 1097 S628 1946 577.5 1154 S685 1148 432.5
1041 S572 2730 577.5 1098 S629 1932 432.5 1155 S686 1134 577.5
1042 S573 2716 432.5 1099 S630 1918 577.5 1156 S687 1120 432.5
1043 S574 2702 577.5 1100 S631 1904 432.5 1157 S688 1106 577.5
1044 S575 2688 432.5 1101 S632 1890 577.5 1158 S689 1092 432.5
1045 S576 2674 577.5 1102 S633 1876 432.5 1159 S690 1078 577.5
1046 S577 2660 432.5 1103 S634 1862 577.5 1160 S691 1064 432.5
1047 S578 2646 577.5 1104 S635 1848 432.5 1161 S692 1050 577.5
1048 S579 2632 432.5 1105 S636 1834 577.5 1162 S693 1036 432.5
1049 S580 2618 577.5 1106 S637 1820 432.5 1163 S694 1022 577.5
1050 S581 2604 432.5 1107 S638 1806 577.5 1164 S695 1008 432.5
1051 S582 2590 577.5 1108 S639 1792 432.5 1165 S696 994 577.5
1052 S583 2576 432.5 1109 S640 1778 577.5 1166 S697 980 432.5
1053 S584 2562 577.5 1110 S641 1764 432.5 1167 S698 966 577.5
1054 S585 2548 432.5 1111 S642 1750 5775 1168 S699 952 432.5
1055 S586 2534 577.5 1112 S643 1736 432.5 1169 S700 938 577.5
1056 S587 2520 432.5 1113 S644 1722 577.5 1170 S701 924 432.5
1057 S588 2506 577.5 1114 S645 1708 432.5 1171 S702 910 577.5
1058 S589 2492 4325 1115 S646 1694 5775 1172 S703 896 432.5
1059 S590 2478 577.5 1116 S647 1680 432.5 1173 S704 882 577.5
1060 S591 2464 432.5 1117 S648 1666 577.5 1174 S705 868 432.5
1061 S592 2450 577.5 1118 S649 1652 432.5 1175 S706 854 577.5
1062 S593 2436 432.5 1119 S650 1638 577.5 1176 S707 840 432.5
1063 S594 2422 577.5 1120 S651 1624 432.5 1177 S708 826 577.5
1064 S595 2408 432.5 1121 S652 1610 577.5 1178 S709 812 432.5
1065 S596 2394 577.5 1122 S653 1596 432.5 1179 S710 798 577.5
1066 S597 2380 432.5 1123 S654 1582 577.5 1180 S711 784 432.5
1067 S598 2366 577.5 1124 S655 1568 432.5 1181 S712 770 577.5
1068 S599 2352 432.5 1125 S656 1554 577.5 1182 S713 756 432.5
1069 S600 2338 577.5 1126 S657 1540 432.5 1183 S714 742 577.5
1070 S601 2324 432.5 1127 S658 1526 5775 1184 S715 728 432.5
1071 S602 2310 577.5 1128 S659 1512 432.5 1185 S716 714 577.5
1072 S603 2296 432.5 1129 S660 1498 577.5 1186 S717 700 432.5
1073 S604 2282 577.5 1130 S661 1484 432.5 1187 S718 686 577.5
1074 S605 2268 432.5 1131 S662 1470 577.5 1188 S719 672 432.5
1075 S606 2254 577.5 1132 S663 1456 432.5 1189 S720 658 577.5
1076 S607 2240 432.5 1133 S664 1442 577.5 1190| VSSIDUM2 644 432.5
1077 S608 2226 577.5 1134 S665 1428 432.5 1191| VSSIDUM2 630 577.5
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1192 VSSIDUM2 616 432.5 1249 S731 -182 5775 1306 S788 -980 432.5
1193| VSSIDUM2 602 577.5 1250 S732 -196 432.5 1307 S789 -994 577.5
1194| VSSIDUM?2 588 432.5 1251 S733 -210 577.5 1308 S790 -1008 432.5
1195| VSSIDUM?2 574 577.5 1252 S734 -224 432.5 1309 S791 -1022 577.5
1196| VSSIDUM2 560 432.5 1253 S735 -238 577.5 1310 S792 -1036 432.5
1197| VSSIDUM2 546 577.5 1254 S736 -252 432.5 1311 S793 -1050 577.5
1198| VSSIDUM?2 532 432.5 1255 S737 -266 577.5 1312 S794 -1064 432.5
1199| VSSIDUM?2 518 577.5 1256 S738 -280 432.5 1313 S795 -1078 577.5
1200| VSSIDUM2 504 432.5 1257 S739 -294 577.5 1314 S796 -1092 432.5
1201| VSSIDUM2 490 577.5 1258 S740 -308 432.5 1315 S797 -1106 577.5
1202| VSSIDUM2 476 432.5 1259 S741 -322 577.5 1316 S798 -1120 432.5
1203| VSSIDUM2 462 577.5 1260 S742 -336 432.5 1317 S799 -1134 577.5
1204| VSSIDUM2 448 432.5 1261 S743 -350 577.5 1318 S800 -1148 432.5
1205| VSSIDUM2 434 577.5 1262 S744 -364 432.5 1319 S801 -1162 577.5
1206| VSSIDUM2 420 432.5 1263 S745 -378 577.5 1320 S802 -1176 432.5
1207| VSSIDUM2 406 577.5 1264 S746 -392 432.5 1321 S803 -1190 577.5
1208| VSSIDUM2 392 432.5 1265 S747 -406 577.5 1322 S804 -1204 432.5
1209| VSSIDUM2 378 577.5 1266 S748 -420 432.5 1323 S805 -1218 577.5
1210| VSSIDUM2 364 432.5 1267 S749 -434 577.5 1324 S806 -1232 432.5
1211| VSSIDUM2 350 577.5 1268 S750 -448 432.5 1325 S807 -1246 577.5
1212 VSSIDUM2 336 432.5 1269 S751 -462 5775 1326 S808 -1260 432.5
1213| VSSIDUM2 322 577.5 1270 S752 -476 432.5 1327 S809 -1274 577.5
1214| VSSIDUM2 308 432.5 1271 S753 -490 5775 1328 S810 -1288 432.5
1215 VSSIDUM2 294 577.5 1272 S754 -504 432.5 1329 S811 -1302 577.5
1216 VSSIDUM2 280 432.5 1273 S755 -518 5775 1330 S812 -1316 432.5
1217| VSSIDUM2 266 577.5 1274 S756 -532 432.5 1331 S813 -1330 577.5
1218| VSSIDUM?2 252 432.5 1275 S757 -546 577.5 1332 S814 -1344 432.5
1219| VSSIDUM?2 238 577.5 1276 S758 -560 432.5 1333 S815 -1358 577.5
1220| VSSIDUM?2 224 432.5 1277 S759 -574 577.5 1334 S816 -1372 432.5
1221| VSSIDUM?2 210 577.5 1278 S760 -588 432.5 1335 S817 -1386 577.5
1222| VSSIDUM2 196 432.5 1279 S761 -602 577.5 1336 S818 -1400 432.5
1223| VSSIDUM?2 182 577.5 1280 S762 -616 432.5 1337 S819 -1414 577.5
1224| VSSIDUM2 168 432.5 1281 S763 -630 577.5 1338 S820 -1428 432.5
1225| VSSIDUM2 154 577.5 1282 S764 -644 432.5 1339 S821 -1442 577.5
1226| VSSIDUM2 140 432.5 1283 S765 -658 577.5 1340 S822 -1456 432.5
1227| VSSIDUM2 126 577.5 1284 S766 -672 432.5 1341 S823 -1470 577.5
1228| VSSIDUM2 112 432.5 1285 S767 -686 577.5 1342 S824 -1484 432.5
1229| VSSIDUM2 98 577.5 1286 S768 -700 432.5 1343 S825 -1498 577.5
1230| VSSIDUM2 84 432.5 1287 S769 -714 577.5 1344 S826 -1512 432.5
1231| VSSIDUM2 70 577.5 1288 S770 -728 432.5 1345 S827 -1526 577.5
1232| VSSIDUM2 56 432.5 1289 S771 -742 577.5 1346 S828 -1540 432.5
1233| VSSIDUM2 42 577.5 1290 S772 -756 432.5 1347 S829 -1554 577.5
1234| VSSIDUM2 28 432.5 1291 S773 -770 577.5 1348 S830 -1568 432.5
1235| VSSIDUM2 14 577.5 1292 S774 -784 432.5 1349 S831 -1582 577.5
1236 VSSIDUM2 0 432.5 1293 S775 -798 5775 1350 S832 -1596 432.5
1237| VSSIDUM2 -14 577.5 1294 S776 -812 432.5 1351 S833 -1610 577.5
1238 VSSIDUM2 -28 432.5 1295 S777 -826 5775 1352 S834 -1624 432.5
1239 S721 -42 577.5 1296 S778 -840 432.5 1353 S835 -1638 577.5
1240 S722 -56 432.5 1297 S779 -854 577.5 1354 S836 -1652 432.5
1241 S723 -70 577.5 1298 S780 -868 432.5 1355 S837 -1666 577.5
1242 S724 -84 432.5 1299 S781 -882 577.5 1356 S838 -1680 432.5
1243 S725 -98 577.5 1300 S782 -896 432.5 1357 S839 -1694 577.5
1244 S726 -112 432.5 1301 S783 -910 577.5 1358 S840 -1708 432.5
1245 S727 -126 577.5 1302 S784 -924 432.5 1359 S841 -1722 577.5
1246 S728 -140 432.5 1303 S785 -938 577.5 1360 S842 -1736 432.5
1247 S729 -154 577.5 1304 S786 -952 432.5 1361 S843 -1750 577.5
1248 S730 -168 432.5 1305 S787 -966 577.5 1362 S844 -1764 432.5
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1363 S845 -1778 577.5 1420 S902 -2576 432.5 1477 S959 -3374 577.5
1364 S846 -1792 432.5 1421 S903 -2590 577.5 1478 S960 -3388 432.5
1365 S847 -1806 577.5 1422 S904 -2604 432.5 1479 S961 -3402 577.5
1366 S848 -1820 432.5 1423 S905 -2618 577.5 1480 S962 -3416 432.5
1367 S849 -1834 577.5 1424 S906 -2632 432.5 1481 S963 -3430 577.5
1368 S850 -1848 432.5 1425 S907 -2646 577.5 1482 S964 -3444 432.5
1369 S851 -1862 577.5 1426 S908 -2660 432.5 1483 S965 -3458 577.5
1370 S852 -1876 432.5 1427 S909 -2674 577.5 1484 S966 -3472 432.5
1371 S853 -1890 577.5 1428 S910 -2688 432.5 1485 S967 -3486 577.5
1372 S854 -1904 432.5 1429 S911 -2702 577.5 1486 S968 -3500 432.5
1373 S855 -1918 577.5 1430 S912 -2716 432.5 1487 S969 -3514 577.5
1374 S856 -1932 432.5 1431 S913 -2730 5775 1488 S970 -3528 432.5
1375 S857 -1946 577.5 1432 S914 -2744 432.5 1489 S971 -3542 577.5
1376 S858 -1960 432.5 1433 S915 -2758 577.5 1490 S972 -3556 432.5
1377 S859 -1974 577.5 1434 S916 -2772 432.5 1491 S973 -3570 577.5
1378 S860 -1988 432.5 1435 S917 -2786 577.5 1492 S974 -3584 432.5
1379 S861 -2002 577.5 1436 S918 -2800 432.5 1493 S975 -3598 577.5
1380 S862 -2016 432.5 1437 S919 -2814 577.5 1494 S976 -3612 432.5
1381 S863 -2030 577.5 1438 S920 -2828 432.5 1495 S977 -3626 577.5
1382 S864 -2044 432.5 1439 S921 -2842 577.5 1496 S978 -3640 432.5
1383 S865 -2058 577.5 1440 S922 -2856 432.5 1497 S979 -3654 577.5
1384 S866 -2072 432.5 1441 S923 -2870 577.5 1498 S980 -3668 432.5
1385 S867 -2086 577.5 1442 S924 -2884 432.5 1499 S981 -3682 577.5
1386 S868 -2100 432.5 1443 S925 -2898 577.5 1500 S982 -3696 432.5
1387 S869 -2114 577.5 1444 S926 -2912 432.5 1501 S983 -3710 577.5
1388 S870 -2128 432.5 1445 S927 -2926 577.5 1502 S984 -3724 432.5
1389 S871 -2142 577.5 1446 S928 -2940 432.5 1503 S985 -3738 577.5
1390 S872 -2156 432.5 1447 S929 -2954 577.5 1504 S986 -3752 432.5
1391 S873 -2170 577.5 1448 S930 -2968 432.5 1505 S987 -3766 577.5
1392 S874 -2184 432.5 1449 S931 -2982 577.5 1506 S988 -3780 432.5
1393 S875 -2198 577.5 1450 S932 -2996 432.5 1507 S989 -3794 577.5
1394 S876 -2212 432.5 1451 S933 -3010 577.5 1508 S990 -3808 432.5
1395 S877 -2226 577.5 1452 S934 -3024 432.5 1509 S991 -3822 577.5
1396 S878 -2240 432.5 1453 S935 -3038 577.5 1510 S992 -3836 432.5
1397 S879 -2254 577.5 1454 S936 -3052 432.5 1511 S993 -3850 577.5
1398 S880 -2268 432.5 1455 S937 -3066 577.5 1512 S994 -3864 432.5
1399 S881 -2282 577.5 1456 S938 -3080 432.5 1513 S995 -3878 577.5
1400 S882 -2296 4325 1457 S939 -3094 5775 1514 S996 -3892 432.5
1401 S883 -2310 577.5 1458 S940 -3108 432.5 1515 S997 -3906 577.5
1402 S884 -2324 432.5 1459 S941 -3122 577.5 1516 S998 -3920 432.5
1403 S885 -2338 577.5 1460 5942 -3136 432.5 1517 S999 -3934 577.5
1404 S886 -2352 432.5 1461 S943 -3150 577.5 1518 S1000 -3948 432.5
1405 S887 -2366 577.5 1462 S944 -3164 432.5 1519 S1001 -3962 577.5
1406 S888 -2380 432.5 1463 S945 -3178 577.5 1520 S1002 -3976 432.5
1407 S889 -2394 577.5 1464 S946 -3192 432.5 1521 S1003 -3990 577.5
1408 S890 -2408 432.5 1465 S947 -3206 577.5 1522 S1004 -4004 432.5
1409 S891 -2422 577.5 1466 S948 -3220 432.5 1523 S1005 -4018 577.5
1410 S892 -2436 432.5 1467 S949 -3234 577.5 1524 S1006 -4032 432.5
1411 S893 -2450 577.5 1468 S950 -3248 432.5 1525 S$1007 -4046 577.5
1412 S894 -2464 432.5 1469 S951 -3262 577.5 1526 $1008 -4060 432.5
1413 S895 -2478 577.5 1470 S952 -3276 432.5 1527 S1009 -4074 577.5
1414 S896 -2492 432.5 1471 S953 -3290 577.5 1528 S1010 -4088 432.5
1415 S897 -2506 577.5 1472 S954 -3304 432.5 1529 S1011 -4102 577.5
1416 S898 -2520 432.5 1473 S955 -3318 577.5 1530 S1012 -4116 432.5
1417 S899 -2534 577.5 1474 S956 -3332 432.5 1531 S1013 -4130 577.5
1418 S900 -2548 432.5 1475 S957 -3346 577.5 1532 S1014 -4144 432.5
1419 S901 -2562 577.5 1476 S958 -3360 432.5 1533 S1015 -4158 577.5
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1534 S1016 -4172 432.5 1591 S1073 -4970 5775 1648 S1130 -5768 432.5
1535 S1017 -4186 577.5 1592 S1074 -4984 432.5 1649 S1131 -5782 577.5
1536 S1018 -4200 432.5 1593 S1075 -4998 577.5 1650 S1132 -5796 432.5
1537 S1019 -4214 577.5 1594 S1076 -5012 432.5 1651 S1133 -5810 577.5
1538 S1020 -4228 432.5 1595 S1077 -5026 577.5 1652 S1134 -5824 432.5
1539 S1021 -4242 577.5 1596 S1078 -5040 432.5 1653 S1135 -5838 577.5
1540 S1022 -4256 432.5 1597 S1079 -5054 577.5 1654 S1136 -5852 432.5
1541 S1023 -4270 577.5 1598 S1080 -5068 432.5 1655 S1137 -5866 577.5
1542 S1024 -4284 432.5 1599 S1081 -5082 577.5 1656 S1138 -5880 432.5
1543 S1025 -4298 577.5 1600 S1082 -5096 432.5 1657 S1139 -5894 577.5
1544 S1026 -4312 432.5 1601 S1083 -5110 577.5 1658 S1140 -5908 432.5
1545 S1027 -4326 577.5 1602 S1084 -5124 432.5 1659 S1141 -5922 577.5
1546 S1028 -4340 432.5 1603 S1085 -5138 577.5 1660 S1142 -5936 432.5
1547 S1029 -4354 577.5 1604 S1086 -5152 432.5 1661 S1143 -5950 577.5
1548 S1030 -4368 432.5 1605 S1087 -5166 577.5 1662 S1144 -5964 432.5
1549 S1031 -4382 577.5 1606 51088 -5180 432.5 1663 S1145 -5978 577.5
1550 S1032 -4396 432.5 1607 S1089 -5194 577.5 1664 S1146 -5992 432.5
1551 S1033 -4410 577.5 1608 S1090 -5208 432.5 1665 S1147 -6006 577.5
1552 S1034 -4424 432.5 1609 S1091 -5222 577.5 1666 S1148 -6020 432.5
1553 S1035 -4438 577.5 1610 S1092 -5236 432.5 1667 S1149 -6034 577.5
1554 S1036 -4452 432.5 1611 S1093 -5250 577.5 1668 S1150 -6048 432.5
1555 S1037 -4466 577.5 1612 S1094 -5264 432.5 1669 S1151 -6062 577.5
1556 S1038 -4480 432.5 1613 S1095 -5278 577.5 1670 S1152 -6076 432.5
1557 S1039 -4494 577.5 1614 S1096 -5292 432.5 1671 S1153 -6090 577.5
1558 S1040 -4508 432.5 1615 S1097 -5306 577.5 1672 S1154 -6104 432.5
1559 S1041 -4522 577.5 1616 S1098 -5320 432.5 1673 S1155 -6118 577.5
1560 S1042 -4536 432.5 1617 S1099 -5334 577.5 1674 S1156 -6132 432.5
1561 S1043 -4550 577.5 1618 S1100 -5348 432.5 1675 S1157 -6146 577.5
1562 S1044 -4564 432.5 1619 S1101 -5362 577.5 1676 S1158 -6160 432.5
1563 S1045 -4578 577.5 1620 S1102 -5376 432.5 1677 S1159 -6174 577.5
1564 S1046 -4592 432.5 1621 S1103 -5390 577.5 1678 S1160 -6188 432.5
1565 S1047 -4606 577.5 1622 S1104 -5404 432.5 1679 S1161 -6202 577.5
1566 S1048 -4620 432.5 1623 S1105 -5418 577.5 1680 S1162 -6216 432.5
1567 S1049 -4634 577.5 1624 S1106 -5432 432.5 1681 S1163 -6230 577.5
1568 S1050 -4648 432.5 1625 S1107 -5446 577.5 1682 S1164 -6244 432.5
1569 S1051 -4662 577.5 1626 S1108 -5460 432.5 1683 S1165 -6258 577.5
1570 S1052 -4676 432.5 1627 S1109 -5474 577.5 1684 S1166 -6272 432.5
1571 S1053 -4690 577.5 1628 S1110 -5488 432.5 1685 S1167 -6286 577.5
1572 S1054 -4704 432.5 1629 S1111 -5502 577.5 1686 S1168 -6300 432.5
1573 S1055 -4718 577.5 1630 S1112 -5516 432.5 1687 S1169 -6314 577.5
1574 S1056 -4732 432.5 1631 S1113 -5530 577.5 1688 S1170 -6328 432.5
1575 S1057 -4746 577.5 1632 S1114 -5544 432.5 1689 S1171 -6342 577.5
1576 S1058 -4760 432.5 1633 S1115 -5558 577.5 1690 S1172 -6356 432.5
1577 S1059 -4774 577.5 1634 S1116 -5572 432.5 1691 S1173 -6370 577.5
1578 S1060 -4788 432.5 1635 S1117 -5586 577.5 1692 S1174 -6384 432.5
1579 S1061 -4802 577.5 1636 S1118 -5600 432.5 1693 S1175 -6398 577.5
1580 S1062 -4816 432.5 1637 S1119 -5614 5775 1694 S1176 -6412 432.5
1581 S1063 -4830 577.5 1638 S1120 -5628 432.5 1695 S1177 -6426 577.5
1582 S1064 -4844 432.5 1639 S1121 -5642 5775 1696 S1178 -6440 432.5
1583 S1065 -4858 577.5 1640 S1122 -5656 432.5 1697 S1179 -6454 577.5
1584 S1066 -4872 432.5 1641 S1123 -5670 577.5 1698 S1180 -6468 432.5
1585 S1067 -4886 577.5 1642 S1124 -5684 432.5 1699 S1181 -6482 577.5
1586 S1068 -4900 432.5 1643 S1125 -5698 577.5 1700 S1182 -6496 432.5
1587 S1069 -4914 577.5 1644 S1126 -5712 432.5 1701 S1183 -6510 577.5
1588 S1070 -4928 432.5 1645 S1127 -5726 577.5 1702 S1184 -6524 432.5
1589 S1071 -4942 577.5 1646 S1128 -5740 432.5 1703 S1185 -6538 577.5
1590 S1072 -4956 432.5 1647 S1129 -5754 577.5 1704 S1186 -6552 432.5
© ORISE Technology Co., Ltd. 311 JUN. 14, 2012

Proprietary & Confidential Preliminary Version 0.92



B R R Preliminary

S OTMB8009A

NO. | PAD NAME [ X-axis [ Y-axis NO. | PAD NAME | X-axis [ Y-axis NO. | PAD NAME [ X-axis [ Y-axis
1705 S1187 -6566 577.5 1762 S1244 -7364 432.5 1819 S1301 -8162 577.5
1706 51188 -6580 432.5 1763 S1245 -7378 577.5 1820 S1302 -8176 432.5
1707 S1189 -6594 577.5 1764 S1246 -7392 432.5 1821 S1303 -8190 577.5
1708 S1190 -6608 432.5 1765 S1247 -7406 577.5 1822 S1304 -8204 432.5
1709 S1191 -6622 577.5 1766 S1248 -7420 432.5 1823 S1305 -8218 577.5
1710 S1192 -6636 432.5 1767 S1249 -7434 577.5 1824 S1306 -8232 432.5
1711 S1193 -6650 577.5 1768 S1250 -7448 432.5 1825 S1307 -8246 577.5
1712 S1194 -6664 432.5 1769 S1251 -7462 577.5 1826 S1308 -8260 432.5
1713 S1195 -6678 577.5 1770 S1252 -7476 432.5 1827 S1309 -8274 577.5
1714 S1196 -6692 432.5 1771 S1253 -7490 5775 1828 S1310 -8288 432.5
1715 S1197 -6706 577.5 1772 S1254 -7504 432.5 1829 S1311 -8302 577.5
1716 S1198 -6720 432.5 1773 S1255 -7518 577.5 1830 S1312 -8316 432.5
1717 S1199 -6734 577.5 1774 S1256 -7532 432.5 1831 S1313 -8330 577.5
1718 S1200 -6748 432.5 1775 S1257 -7546 577.5 1832 S1314 -8344 432.5
1719 S1201 -6762 577.5 1776 S1258 -7560 432.5 1833 S1315 -8358 577.5
1720 S1202 -6776 432.5 1777 S1259 -7574 577.5 1834 S1316 -8372 432.5
1721 S1203 -6790 577.5 1778 S1260 -7588 432.5 1835 S1317 -8386 577.5
1722 S1204 -6804 432.5 1779 S1261 -7602 577.5 1836 S1318 -8400 432.5
1723 S1205 -6818 577.5 1780 S1262 -7616 432.5 1837 S1319 -8414 577.5
1724 S1206 -6832 432.5 1781 S1263 -7630 577.5 1838 S1320 -8428 432.5
1725 S1207 -6846 577.5 1782 S1264 -7644 432.5 1839 S1321 -8442 577.5
1726 S1208 -6860 432.5 1783 S1265 -7658 577.5 1840 S1322 -8456 432.5
1727 S1209 -6874 577.5 1784 S1266 -7672 432.5 1841 S1323 -8470 577.5
1728 S1210 -6888 432.5 1785 S1267 -7686 577.5 1842 S1324 -8484 432.5
1729 S1211 -6902 577.5 1786 S1268 -7700 432.5 1843 S1325 -8498 577.5
1730 S1212 -6916 432.5 1787 S1269 -7714 577.5 1844 S1326 -8512 432.5
1731 S1213 -6930 577.5 1788 S1270 -7728 432.5 1845 S1327 -8526 577.5
1732 S1214 -6944 432.5 1789 S1271 -7742 577.5 1846 S1328 -8540 432.5
1733 S1215 -6958 577.5 1790 S1272 -7756 432.5 1847 S1329 -8554 577.5
1734 S1216 -6972 432.5 1791 S1273 =7770 577.5 1848 S1330 -8568 432.5
1735 S1217 -6986 577.5 1792 S1274 -7784 432.5 1849 S1331 -8582 577.5
1736 S1218 -7000 432.5 1793 S1275 -7798 577.5 1850 S1332 -8596 432.5
1737 S1219 -7014 577.5 1794 S1276 -7812 432.5 1851 S1333 -8610 577.5
1738 S1220 -7028 432.5 1795 S1277 -7826 577.5 1852 S1334 -8624 432.5
1739 S1221 -7042 577.5 1796 S1278 -7840 432.5 1853 S1335 -8638 577.5
1740 S1222 -7056 432.5 1797 S1279 -7854 577.5 1854 S1336 -8652 432.5
1741 S1223 -7070 577.5 1798 S1280 -7868 432.5 1855 S1337 -8666 577.5
1742 S1224 -7084 432.5 1799 S1281 -7882 577.5 1856 S1338 -8680 432.5
1743 S1225 -7098 577.5 1800 S1282 -7896 432.5 1857 S1339 -8694 577.5
1744 S1226 -7112 432.5 1801 S1283 -7910 577.5 1858 S1340 -8708 432.5
1745 S1227 -7126 577.5 1802 S1284 -7924 432.5 1859 S1341 -8722 577.5
1746 S1228 -7140 432.5 1803 S1285 -7938 577.5 1860 S1342 -8736 432.5
1747 S1229 -7154 577.5 1804 S1286 -7952 432.5 1861 S1343 -8750 577.5
1748 S1230 -7168 432.5 1805 S1287 -7966 577.5 1862 S1344 -8764 432.5
1749 S1231 -7182 577.5 1806 S1288 -7980 432.5 1863 S1345 -8778 577.5
1750 S1232 -7196 432.5 1807 S1289 -7994 577.5 1864 S1346 -8792 432.5
1751 S1233 -7210 577.5 1808 S1290 -8008 432.5 1865 S1347 -8806 577.5
1752 S1234 -7224 432.5 1809 S1291 -8022 577.5 1866 S1348 -8820 432.5
1753 S1235 -7238 577.5 1810 S1292 -8036 432.5 1867 S1349 -8834 577.5
1754 S1236 -7252 432.5 1811 S1293 -8050 577.5 1868 S1350 -8848 432.5
1755 S1237 -7266 577.5 1812 S1294 -8064 432.5 1869 S1351 -8862 577.5
1756 S1238 -7280 432.5 1813 S1295 -8078 577.5 1870 S1352 -8876 432.5
1757 S1239 -7294 577.5 1814 S1296 -8092 432.5 1871 S1353 -8890 577.5
1758 S1240 -7308 432.5 1815 S1297 -8106 577.5 1872 S1354 -8904 432.5
1759 S1241 -7322 577.5 1816 S1298 -8120 432.5 1873 S1355 -8918 577.5
1760 S1242 -7336 432.5 1817 S1299 -8134 577.5 1874 S1356 -8932 432.5
1761 S1243 -7350 577.5 1818 S1300 -8148 432.5 1875 S1357 -8946 577.5
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1876 S1358 -8960 432.5 1933 S1415 -9758 577.5 1990 VSSIDUM1 | -10556 | 432.5
1877 S1359 -8974 577.5 1934 S1416 -9772 432.5 1991| VSSIDUM1 | -10570 577.5
1878 S1360 -8988 432.5 1935 S1417 -9786 577.5 1992| VSSIDUM1 | -10584 | 4325
1879 S1361 -9002 577.5 1936 S1418 -9800 432.5 1993| VSSIDUM1 | -10598 577.5
1880 S1362 -9016 432.5 1937 S1419 -9814 577.5 1994| VSSIDUM1 | -10612 | 4325
1881 S1363 -9030 577.5 1938 S1420 -0828 432.5 1995| VSSIDUM1 | -10626 577.5
1882 S1364 -9044 432.5 1939 S1421 -9842 577.5 1996| VSSIDUM1 | -10640 | 4325
1883 S1365 -9058 577.5 1940 S1422 -9856 432.5 1997| VSSIDUM1 | -10654 | 577.5
1884 S1366 -9072 432.5 1941 S1423 -9870 577.5 1998| VSSIDUM1 | -10668 | 432.5
1885 S1367 -9086 577.5 1942 S1424 -0884 432.5 1999| VSSIDUML1 | -10682 577.5
1886 S1368 -9100 432.5 1943 S1425 -90898 577.5 2000| VSSIDUM1 | -10696 | 432.5
1887 S1369 -9114 577.5 1944 S1426 -9912 432.5 2001| VSSIDUM1 | -10710 577.5
1888 S1370 -9128 432.5 1945 S1427 -9926 577.5 2002| VSSIDUM1 | -10724 | 432.5
1889 S1371 -9142 577.5 1946 S1428 -9940 432.5 2003| VSSIDUM1 | -10738 577.5
1890 S1372 -9156 432.5 1947 S1429 -9954 577.5 2004| VSSIDUM1 | -10752 | 432.5
1891 S1373 -9170 577.5 1948 S1430 -9968 432.5 2005| VSSIDUM1 | -10766 577.5
1892 S1374 -9184 432.5 1949 S1431 -9982 577.5 2006| VSSIDUM1 | -10780 | 432.5
1893 S1375 -9198 577.5 1950 S1432 -9996 432.5 2007| VSSIDUM1 | -10794 | 577.5
1894 S1376 -9212 432.5 1951 S1433 -10010 | 577.5 2008| VSSIDUM1 | -10808 | 432.5
1895 S1377 -9226 577.5 1952 S1434 -10024 | 432.5 2009| VSSIDUM1 | -10822 577.5
1896 S1378 -9240 432.5 1953 S1435 -10038 /| 577.5 2010| VSSIDUM1 | -10836 | 432.5
1897 S1379 -9254 577.5 1954 S1436 -10052 | 432.5 2011| VSSIDUM1 | -10850 577.5
1898 S1380 -9268 432.5 1955 S1437 -10066 | 577.5 2012| VSSIDUM1 | -10864 | 432.5
1899 S1381 -9282 577.5 1956 S1438 -10080 | 432.5 2013| VSSIDUM1 | -10878 577.5
1900 S1382 -9296 432.5 1957 S1439 -10094 | 577.5 2014| VSSIDUM1 | -10892 | 432.5
1901 S1383 -9310 577.5 1958 S1440 -10108 | 432.5 2015| VSSIDUM1 | -10906 577.5
1902 S1384 -9324 432.5 1959| SDUM2 -10122 | 577.5 2016| VSSIDUM1 | -10920 | 432.5
1903 S1385 -9338 577.5 1960 SDUMS3 -10136 | 432.5 2017| VSSIDUM1 | -10934 | 577.5
1904 S1386 -9352 432.5 1961 VSS -10150 | 577.5 2018| VSSIDUM1 | -10948 | 432.5
1905 S1387 -9366 577.5 1962 VSS -10164 | 432.5 2019| VSSIDUM1 | -10962 577.5
1906 S1388 -9380 432.5 1963 VGL -10178 | 577.5 2020| VSSIDUM1 | -10976 | 432.5
1907 S1389 -9394 577.5 1964 VGL -10192 | 4325 2021| VSSIDUM1 | -10990 577.5
1908 S1390 -9408 432.5 1965 VGL -10206 | 577.5 2022| VSSIDUM1 | -11004 | 432.5
1909 S1391 -9422 577.5 1966 VGL -10220 | 4325 2023| VSSIDUM1 | -11018 577.5
1910 S1392 -9436 432.5 1967 VGL -10234 | 577.5 2024| GOUT17 -11032 432.5
1911 S1393 -9450 577.5 1968 VGL -10248 | 4325 2025| GOUT17 -11046 577.5
1912 S1394 -9464 432.5 1969 VGL -10262 | 577.5 2026/ GOUT18 -11060 432.5
1913 S1395 -9478 577.5 1970 VGL -10276 | 432.5 2027| GOUT18 -11074 577.5
1914 S1396 -9492 432.5 1971 VGL -10290 | 577.5 2028| GOUT19 -11088 432.5
1915 S1397 -9506 577.5 1972 VGHO_L -10304 | 432.5 2029| GOUT19 -11102 577.5
1916 S1398 -9520 432.5 1973 VGHO_L -10318 | 577.5 2030 GOUT20 -11116 432.5
1917 S1399 -9534 577.5 1974 VGHO_L -10332 | 4325 2031| GOUT20 -11130 577.5
1918 S1400 -9548 432.5 1975 VGHO_L -10346 | 577.5 2032| GOUT21 -11144 432.5
1919 S1401 -9562 577.5 1976/ VGHO_L -10360 | 432.5 2033| GOUT21 -11158 577.5
1920 S1402 -9576 432.5 1977 VGHO_L -10374 | 577.5 2034| GOUT22 -11172 432.5
1921 S1403 -9590 577.5 1978 VGHO_L -10388 | 432.5 2035| GOUT22 -11186 577.5
1922 S1404 -9604 432.5 1979 VGHO_L -10402 | 577.5 2036| GOUT23 -11200 432.5
1923 S1405 -9618 577.5 1980| VSSIDUM1 | -10416 | 4325 2037| GOUT23 -11214 577.5
1924 S1406 -9632 432.5 1981| VSSIDUM1 | -10430 | 577.5 2038| GOUT24 -11228 432.5
1925 S1407 -9646 577.5 1982| VSSIDUM1 | -10444 | 4325 2039| GOUT24 -11242 577.5
1926 S1408 -9660 432.5 1983| VSSIDUM1 | -10458 | 577.5 2040 GOUT25 -11256 432.5
1927 S1409 -9674 577.5 1984| VSSIDUM1 | -10472 | 4325 2041| GOUT25 -11270 577.5
1928 S1410 -9688 432.5 1985| VSSIDUM1 | -10486 | 577.5 2042| GOUT26 -11284 | 4325
1929 S1411 -9702 577.5 1986| VSSIDUM1 | -10500 | 4325 2043| GOUT26 -11298 577.5
1930 S1412 -9716 432.5 1987| VSSIDUM1 | -10514 | 577.5 2044| GOUT27 -11312 432.5
1931 S1413 -9730 577.5 1988| VSSIDUM1 | -10528 | 4325 2045| GOUT27 -11326 577.5
1932 S1414 -9744 432.5 1989| VSSIDUM1 | -10542 | 577.5 2046| GOUT28 -11340 432.5
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NO. | PAD NAME [ X-axis [ Y-axis NO. | PAD NAME | X-axis [ Y-axis NO. | PAD NAME [ X-axis [ Y-axis
2047| GOUT28 -11354 577.5 2057 VRGH -11494 5775 2067 VGL -11634 577.5
2048| GOUT29 -11368 432.5 2058 LVGL1 -11508 | 432.5 2068| VGHO_L -11648 432.5
2049 GOUT29 -11382 577.5 2059 LVGL1 -11522 577.5 2069| VGHO_L -11662 577.5
2050/ GOUT30 -11396 432.5 2060 LVGL1 -11536 | 432.5 2070 VGHO_L -11676 432.5
2051 GOUT30 -11410 577.5 2061 GOUT31 -11550 577.5 2071 PADA4 -11690 577.5
2052 VGL -11424 | 4325 2062| GOUT31 -11564 | 432.5 2072 PADB4 -11704 | 4325
2053 VGL -11438 577.5 2063| GOUT32 -11578 577.5 2073 VSS -11718 577.5
2054 VGL -11452 432.5 2064| GOUT32 -11592 432.5 2074 VSS -11732 432.5
2055 VRGH -11466 577.5 2065 VGL -11606 577.5 2075 VSS -11760 577.5
2056 VRGH -11480 432.5 2066 VGL -11620 | 432.5
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8.4. Alignment Mark

--Alignment Mark coordinate

Left (-11870, 560)
Right (11870, 560)

--Alignment Mark size
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9. DISCLAIMER

The information appearing in this publication is believed to be accurate.

Integrated circuits sold by ORISE Technology are covered by the warranty and patent indemnification provisions stipulated in the terms of
sale only. ORISE Technology makes no warranty, express, statutory implied or by description regarding the information in this publication
or regarding the freedom of the described chip(s) from patent infringement. FURTHERMORE, ORISE Technology MAKES NO
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PURPOSE. ORISE Technology reserves the right to halt production or
alter the specifications and prices at any time without notice. Accordingly, the reader is cautioned to verify that the data sheets and other
information in this publication are current before placing orders. Products described herein are intended for-use in normal commercial
applications. Applications involving unusual environmental or reliability requirements, e.g. military equipment or medical life support
equipment, are specifically not recommended without additional processing by ORISE Technology for such applications. Please note that

application circuits illustrated in this document are for reference purposes only.
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10. REVISION HISTORY

Date Revision # Description Page Auditor
JUN.14,2012 0.92 Add “8.1 Pad assignment" Note3 & “8.2 PAD Dimension” Note3. 301 Gavin.Huang
1. Modify “Feature”,add MIPI-DSI 1 data land rate up to 725Mb/s 8
2. Add PSWAP & DSWAP connected to ground if not used. 14
3. Add “5.3.18 OSC_DIV" 106
4. Add “5.3.33 PANCTRLSET1” ~ “5.3.40 PANCTRLSET8" & “5.3.41 132~146
PANU2D1” ~ “5.3.43 PANU2D3" & “5.3.44 PAND2U1" ~ “5.3.46
PAND2U3”
5. Add “5.3.77 SHARPEN” 178
6. Modify address D8001->D801 180
Gavin.Huang
JUN.12,2012 0.91 7. Modify address E311->E30F 184
. Jenny.Lee
8. Add “6.2.6 MIPI interface power on/off sequence” 224
9. Add “6.3.5 MDDI interface power on/off sequence” 239-240
10. Modify “7.2.1 Basic DC Characteristic” Current consumption 286-287
11.Add PWM OSC 287
12. Modify “8.1 Pad assignment" B3 size 80>70 301
13.Add “8.2 PAD Dimension” Note2 : Mark IC polish 301
14.Modify “8.3 PAD Location” PAD name 303~304
313~314
1. Modify “5.3.26 PWM PARA3” PWM Table 123~124
2. Modify “6.4.1 RGB interface color mapping Format” 221
3. Modify “6.7.2 SPI-Read Mode” Protocal 240
MAR.22,2012 0.9 ) o Showmin.Hsiao
4. Modify Chip thickness OTM8009A-C4 250um->200um 280
5. Remove “8.2 PAD Dimension” Chip thickness OTM8009A-C5 & 280
OTMB8009A-C6
1. Add MDDI/SPI Write Command Address 26~87
2. Delete “5.3.10 PAD_PARA2" & “5.3.11 PAD_PARA3", Modify “5.3.9 98
PAD_PARA”"
3. Add "5.3.10 PANSET’ 99
4. Modify “5.3.13 PTSP1" Description 102
5. Delete “5.3.16 PTSP3" & “5.3.17 PTSP4", Modify “5.3.16 SD_CTRL" 104
6. Delete ISC (Interval Scan Frame Setting) 105
7. Add “5.3.18 RGB_VIDEO_SET” 108~109
. o . Jenny.Lee
FEB.16,2012 0.8 8. Modify “5.3.36 GOACLKA1" Description Figure 133 ) )
) Showmin.Hsiao
9. Modify “5.3.54 GOATGOPT” 155~156
10.Add “5.3.78 PRG_FLAG” 178
11.Modify Command Default Value 92~171
12.Modify “6.4.2" RGB Timing Parameter Table 224~226
13.Modify “6.7.2” SPI Read Mode 241
14.Modify OSC Frequence Table 267
15. Modify Boost Output Voltage Range 267
16.Add Chip thickness 281
1. Modify Pin Definition for VGSP, VGSN 17
. . Jenny.Lee
JAN.20,2012 0.7 2. Modify “5.3.8” IF_PARA2 Description 96~98 ; )
Showmin.Hsiao
3. Modify “6.3.3.2” Video stream packet 212~213
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1. Pin Definition revised 13,15,16,17
2. Modify 5.3.9. PAD_PARA1 (B390H) IOPAD Parameter 1 Description. 97
3. Modify “5.3.20 OSC_ADJ" Table 108
4. Update “5.3.22" PWR_CTRL1 Default Value 110
5. Modify VDDA Clamp Voltage Setting 111 Jenny.Lee
JAN.12,2012 0.6 6. Remove “6.4” SHUT PIN Description 221 Showmin.Hsiao
7. Modify “6.4.2 RGB Timing Parameter” Table 222~225 Tim Lin
8. Modify “6.4.3" RGB interface power on/off sequence 226
9. Modify “7.3.1" MIPI-DSI characteristics 268~272
10. Modify Pad Assignment Format 280
11. Add chip thickness 200 um (OTM8009A-C2) 280
DEC.21, 2011 0.5 Modify Basic DC characteristic 263 Jeff.Chen
1. Gamma Correction Circuit 11,12
DEC. 15, 2011 04 2. Pin Definition Revised 14 Jenny.Lee
3. Modify Chip Thickness 273
4. Modify Name of Pad Location 274-285
1. Pin Definition revised 16,17
2. Modify “5.3.25 PWR_CTRL4" Description 120
3. Modify “6.4.2 RGB Timing Parameter” Table 223
NOV. 01, 2011 0.3 4. Modify SPI write RAM Protocal 237 Jenn.y.Lee.
5. Add chip thickness 250 um (OTM8009A-C1) 274 Showrmin.Hsiao
6. Modify PAD Size of 397, 2075 274
7. Modify Name of Pad Location 287
1. 480XRGBX480 Resolution for IC feature description 8
AUG. 19, 2011 0.2 2. Add GM Register Setting Table 97 Showmin.Hsiao
3. Modify Register Table for Power Control 110
AUG. 05, 2011 0.1 Original. 290 Showmin.Hsiao
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